The New England 


Journal of Medicine 


Copyright, 1942, by the Massachusetts Medical Society 


VotumE 226 


MARCH 5, 1942 


Numer 10 


EVALUATION OF REGIONAL LYMPH-NODE DISSECTION 
IN THE TREATMENT OF CARCINOMA* 


GranTLey W. Tay 


BOSTON 


ISSECTION of the regional lymph nodes is 
D carried out as a routine procedure in car- 


cinomas of the breast, the rectum, the colon and - 


the stomach, as part of the radical operation for 
dealing with the primary carcinoma. Dissections 
are elective procedures in the treatment of car- 


- cinomas and melanomas of the skin, and of car- 


cinomas of the lip, mouth, external genitalia and 
various other organs and regions. With the ob- 
ject of determining the indications and value of 
these elective dissections, over 5000 cases of neo- 
plastic disease have been reviewed from the re- 
cent experiences at the Collis P. Huntington Me- 
morial Hospital, the Massachusetts General Hos- 
pital and the Pondville Hospital. 


Indications for Dissection 


It may be said at once that dissection is indi- 
cated when operable metastases are present. Un- 
fortunately, this simple statement implies that the 
clinical recognition of the presence of metastases 
is accurate. However, metastases may be present 
before the regional nodes become obviously en- 
larged, and slight enlargements may have in- 
hocent causes in many cases. Enlargement of 
lymph nodes to a size greater than 1 cm. is strong 
evidence of metastasis, but there is still the pos- 
sibility that the enlargement is due to inflam- 
mation rather than to metastasis. Actually, there 
‘san error in the clinical recognition of lymph- 
node metastases of 15 to 30 per cent, varying 
with the region involved, the obesity of the patient 
and the care and experience of the examiner. 

Because of this clinical error, it is desirable to 
determine — from the characteristics and the usual 
course of the primary carcinoma —the likelihood 
of lymph-node metastasis in a given case. For ex- 
ample, although carcinomas of the lip in general 
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metastasized in 24 per cent of the cases, it was 
observed that metastases occurred in only 7 per 
cent when the primary carcinoma was less than 1 
cm. in greatest extent, and in only 6 per cent of 
the cases with carcinomas of low malignancy. 
Similar studies of various other cancers confirmed 
the opinion that the tendency to form metastases 
is associated with long duration, large size, high 
grades of malignancy, an invasive as opposed to a 
papillary type of growth and recurrences at the 
site of the primary cancer. In the absence of ob- 
vious lymph-node involvement, it is only by eval- 
uating these aspects of a cancer that one can arrive 
at an opinion concerning the presence of me- 
tastases. 


Optimum Time of Dissection 


It may be stated at this point that dissection 
may reasonably be deferred until metastases can 
be detected. Thus, fewer unnecessary dissections 
will be performed. When dissection is deferred 
until the lymph nodes are obviously involved, 
however, it is probable that some patients with 
metastases will have lost their best chance for 
cure as a result of the delay, and that other cases 
may prove to be inoperable as a result of inade- 
quate follow-up observations. No absolute rules 
can be laid down regarding prophylactic, as op- 
posed to delayed, dissection. But, when a pri- 
mary carcinoma is one with little likelihood of 
forming metastases, in a patient who is not in 
sufficiently good general condition to withstand 
operation and who can be depended on to report 
faithfully for observation, it is reasonable to adopt 
a policy of watchful waiting. On the other hand, 
when there is considerable likelihood of me- 
tastasis in a patient in good general condition who 
may find it difficult to report regularly, prophy- 
lactic dissection is favored. 

It should be unnecessary to insist that cure of 
the primary carcinoma is a prerequisite to any 
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elective dissection. It is also a matter of experi- 
_ ence that the mortality and complications follow- 
ing dissection are minimized if the dissection is 
postponed until after healing of the site of the 
primary carcinoma has taken place. Thus, the 
optimum time for performing a prophylactic dis- 
section is two to four weeks after eradication 
of the primary carcinoma. When the lymph nodes 
are already involved at the time the patient is 
first seen, the interval may be shortened, but the 
dissection should still be deferred until after treat- 
ment of the primary carcinoma. When one fol- 
lows a policy of watchful waiting, the patient 
should be examined at least at monthly intervals 
for a year after treatment of the primary car- 
cinoma, and bimonthly during the second year. 
In these cases, dissection should be performed 
at once if involvement of the nodes is detected. 


Extent of Dissection 


The extent of a regional lymph-node dissection 
must be based on knowledge of the lymphatic 
drainage pathways from the area involved in the 
primary carcinoma, and the known behavior of the 
carcinoma concerning node metastases. For ex- 
ample, carcinomas of the lip and buccal mucosa 
rarely form metastases below the level of the 
omohyoid muscle, and dissections in these cases 
may therefore be limited to the upper neck. Car- 
cinomas of the external genitalia may form pri- 


Mee mary metastases along the external iliac vessels 


as well as in the superficial nodes of the groin; 
it is probable that a greater number of cures would 
result in these cases if the radical Basset type 
of dissection, instead of a superficial inguinal dis- 
section, were employed. 

Bilateral dissections are frequently indicated in 
lesions involving the lip and the external genitalia. 
In lesions situated in an area of potential lymphatic 
drainage in more than one direction, such as the 
shoulder or flank, it may be necessary to carry 
out dissections of two areas, such as the neck 
and axilla, or the axilla and groin. Bilateral or 
multiple dissections should be performed in stages, 
rather than simultaneously. 


Results 


In the results obtained by dissection, only those 
cases are included in which lymph-node me- 
tastasis proved to be present. Untraced cases, and 
patients dying of intercurrent disease, are excluded 
as inconclusive. A further group is excluded in 
which failure resulted because of failure to con- 
trol the primary carcinoma. In these cases, a dis- 
section is obviously futile. 

The results of dissection are presented in Table 
1. Although these figures have no standing as an 
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end-result report, because of the exclusions men- 
tioned above, they probably represent what may 
be accomplished by regional dissections in prop- 
erly selected cases when metastases are present. 


Taste 1. Results in Cases of Cancer with Dissection of the 
Involved Regional Nodes. 


Cures 


Primary TuMoR No. or Cases NO. OF PERCENT- 

CASES AGE 
38 7 18 
21 9 43 
Mouth (other parts)......... 33 14 42 


These results further emphasize the fact that a 
large number of failures are properly attributable 
to local recurrence or persistence of the primary 
carcinoma. 

It has been suggested in some clinics that the re- 
sults of dissection may be improved by the em- 
ployment of preoperative or postoperative radia- 
tion therapy. Although some of the patients in 
the present group received such treatment, there 
was no thorough trial of the method. In general, it 
has been believed that preoperative treatment post- 
pones and complicates the dissection, and that 
postoperative treatment is of no benefit after a 
proper block dissection. 


Postoperative Mortality 


The figures for postoperative mortality as a re- 
sult of dissection cover all cases, that is, including 
the figures for those in which dissection revealed 
no lymph-node involvement and those in which 
there was eventual failure through a lack of control 
of the primary carcinoma. When one considered 
the mortality incident to axillary dissection, it 
seemed reasonable to include patients subjected to 
radical mastectomy. The mortality is shown in 
Table 2. 

Detailed analysis indicates that many of these 
postoperative fatalities might have been avoided. 


Taste 2. Postoperative Mortality in Cases with Dissection. 


REGION No. oF Cases NO. PERCENT- 
AGE 
ee 601 6 1. 
Neck (radical operation) ... 112 4 3.6 
Jaw (resection) ........... 58 5 9.0 


One of the commonest errors consisted in operat- 
ing on the primary focus of disease and the re- 
gional nodes at a single sitting. Many of the 
bilateral dissections were carried out in a single 
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operation. It is hoped that improvements in anes- 
thesia and operative technic, the employment af 
chemotherapy in cases that develop infection and 
the performance of multiple operations in stages 
rather than simultaneously will contribute to a 
lowered mortality. 


SUMMARY AND CONCLUSIONS 


A review of the results of dissection in over 5000 
cases of neoplastic disease is presented. 

The decision to carry out a regional lymph- 
node dissection in a case of cancer depends on 
the presence or the likelihood of development of 
metastases. The extent of dissection depends on 
the known behavior of the cancer and the anatomy 
of the lymphatic drainage areas. Prophylactic dis- 
sections may be performed in extensive carcinomas 
of high malignancy, but dissection may be de- 
ferred when there is little likelihood of metastasis, 
provided that the patient can be followed care- 
fully. Control of the primary carcinoma should 
precede any dissection. 

Dissection is capable of curing metastases in a 
considerable number of cases, with a postoperative 
mortality rate that should not be excessively high. 


264 Beacon Street 


DISCUSSION 


Dr. Ernest M. Datanp (Boston): Dr. Taylor and I 
are in full accord on all the facts that he has presented. 
I shall simply emphasize one or two points. 

If one postpones a regional dissection, one should keep 
a very close check on the patient. We have a general 
tule that these patients shall report every month for the 
first year, every two months for the second year, every 
three months for the third year and so on. In private 
practice, one should be equally careful to see that the pa- 
tients turn up and have their lymph nodes checked. For 
many lesions, like those on the lips, it is perfectly satis- 
factory to wait. 

I agree that lip and neck dissections, or any other type, 
should be done in two stages. I have given up the idea 
of doing a “V” lip and a neck dissection at the same 
time, The majority of the lymph nodes palpated in the 
neck at the time that the primary lesion is seen clear up 
a soon as one gets rid of the primary lesion and the 
wound heals; in other words, they are inflammatory. If 
the nodes persist after a few weeks, I think that one 
should go ahead and do the dissection. 

I do believe that a prophylactic dissection should be 
done in cases of malignant melanoma, when it is possible 
to say to which nodes the tumor would be likely to metas- 
tasize; for example, in the malignant melanomas or the 
extremities. I encountered a malignant melanoma in 
the suprasternal notch a few years ago. It was not pos- 
sible to do a regional resection, since it would have meant 
dissection of the mediastinum and both sides of the neck, 
and perhaps the axilla. If one is dealing with a melanoma 
of the extremities, —and they are much commoner there, 
—one should do a radical inguinal and saphenous dis- 
‘ection, including the nodes along the iliac vessels; in the 
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upper extremity, one should do a radical dissection of 
the axilla. 

Inasmuch as Dr. Taylor’s figures have proved that 
clinical observation is so very inadequate in revealing 
whether or not the lymph nodes are involved, one should 
not trust to palpation, but as soon as the primary lesion 
has been destroyed, one should go ahead with the prophy- 
lactic dissection, if necessary. 

If Dr. Taylor had not explained his figures as carefully 
as he did, we might have been deceived by the relative 
values of neck dissections on lips and tongues. In the 
table he showed, 58 per cent of the cases with cancer of 
the lip and positive nodes were cured, whereas in cancer 
of the tongue, 43 per cent were cured. Of course, that 
does not represent the relative morbidity or mortality in 
these two types of cancer. In the former, we operate on 
most of the cases, unless there is very deep fixation. In 
the latter, we tackle really very few of them, since we 
must wait for the primary lesion to be destroyed. Because 
we fail in curing the primary lesion in many cases, and 
because the nodes, when we do feel them, are so far 
advanced, we do relatively few neck dissections. Curabili- 
ty of cancer of the tongue is consequently far below that 
of the lip. 

If one does no more than cure a third to a quarter, as 
Dr. Taylor said in his final remarks, I believe that one 
will have accomplished something. If these cases were 
seen earlier, the number of cures for metastatic nodes 
would be raised considerably. 


Dr. Ernest L. Hunt (Worcester, Massachusetts): At 
the risk of being accused of reactionism, I want to point 
out that my discussion deals wholly with the surgical ap- 
proach and not the radiation approach. 

Dr. Taylor has rendered a real service in conducting 
a research that turns the light of experience on the difficult 
problem of when and to what extent block dissections 
should be used to head off the extension of malignant 
growths, and for so concisely stating his findings and 
conclusions for our guidance. 

In our individual experiences, I am sure that we have 
all made dissections and found the lymph nodes to show 
microscopical evidence of inflammatory process only. I 
am equally sure that we have deferred dissection and later 
had occasion to regret it. 

Given a primary lesion with secondary nodes, those 
which seem inflammatory may harbor cancer, and those 
which seem cancerous may prove only inflammatory. 
Hence, I incline to the belief, that one should consider 
persistence of more importance than size, and act on the 
principle that failure of nodes to disappear entirely within 
four weeks after removal of a primary focus implies malig- 
nancy. Assuming that to be so, one may well ask, Is it 
logical to await the resumption of activity, as manifested 
by increase in size of the nodes, before taking preventive 
action? It must also be admitted that quite sizable nodes 
may escape detection, even by well-trained fingers. To 
be sure, it is comforting to believe that secondary nodes 
can probably be advantageously removed even when they 
have attained a diameter of 1.0 cm., but is one justified 
in waiting for so insidious a process to attain that much 
momentum before acting to head it off? 

Dr. Taylor does not mislead us regarding this difficulty, 
because he points out the 15 to 20 per cent error in rec- 
ognition of lymph-node involvement. To meet that dis- 
crepancy, he directs attention to the size and grade of 
malignancy of the original growth. Although I am in 
general agreement with the precepts he defines, I wish, 
nevertheless, to stress the fact that a policy of watchful 
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waiting entails many circumstantial pitfalls that may be 
avoided by prophylactic dissection, 

Such a pitfall is illustrated by the case of a seventy- 
two-year-old retired business man who regards himself as 
a diabetic, tests his urine frequently and is meticulous 
in diet. Two years ago, he left for Florida in October, 
conscious of a “cold sore” on his lip, about which he did 
not think it worth while to invite his physician’s opinion, 
although he was careful to have his urine and blood sugar 
tested. He returned in May, with an ulcer on the left 
side of his lip and a surrounding zone of induration about 
8 mm. in diameter. No lymph nodes were definitely 
palpable, although I thought I could feel a tiny nodule 
less than a rice grain in size, in the submental angle close 
to the jaw bone. A liberal wedge excision was done, and 
an excellent cosmetic result obtained. The pathological 
report was squamous-cell epithelioma of low malignancy. 
On the eve of his next departure to Florida, in October, 
1940, the submental nodule could not be felt, and the lip 
was perfectly healed. On his return in May, a sizable 
node was palpable under the angle of the jaw, on the 
left side, and the submental nodule was definitely pal- 
pable. A suprahyoid dissection of the middle and left 
sides of the neck was done on May 26, 1941. The patho- 
logical report was: “Metastatic squamous-cell epithelioma 
of low malignancy; normal salivary gland.” 


Here was a very careful man, under the obsession that 
he was a diabetic, who, in both the primary and secondary 
episodes, sacrificed valuable time in relation to a lesion 
that threatened his life, for the sake of a sojourn in Florida 
to benefit his general health and diabetic tendency. Cer- 
tainly, one may assume that a prophylactic dissection af- 
ter the first operation would have been of greater value 
to him than one done a year later after the growth had 
become well implanted and actively growing in a node 
far around under the angle of the jaw. 

_If removal of regional nodes is accepted as obligatory 
in cancer of the breast, does not the same principle apply 
to the lip or vulva, allowing of course for the infection 
inherent in the situation of the orificial growths? 


Considering the nature of cancer, I wonder if we do 
not rely too naively on this matter of grading. I have 
been asking myself the questions: Does the degree of 
malignancy depend entirely on the histologic structure of 
the growth? May not a growth acquire a higher degree 
of malignancy according to environmental factors, such as 
persistent irritation, infection, diet and perhaps hereditary 
factors of susceptibility and immunity? In the case cited 
above, a growth of low malignancy histologically had a 
lively invasive quality. 

I conclude by voicing the following convictions: When 
in doubt whether a prophylactic dissection is indicated, 
and in the absence of serious contraindications, the cor- 
rect principle is to err on the side of thoroughness and do 
the dissection as soon as it may be done safely, rather than 
to be driven to it at some future and less favorable 
moment. 

Too great reliance should not be placed on grading in 
justification of a negative attitude toward preventive sur- 
gical treatment. 


Dr. Davin W. Parker (Manchester, New Hampshire): 
I agree entirely with Dr. Taylor’s conclusions. I therefore 
do not wish to take up time with discussion, but should 
like to report briefly a case of squamous-cell carcinoma in 
a thirteen-year-old boy, which, I think, is worthy of record. 

I saw this child for the first time a few days prior to 
July 15, 1941. A small nodule or papule had appeared 
on the inner surface of the upper third of the right arm 
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three or four months previously. He thought that it was 
probably an infection, and squeezed it. It did not disap- 
pear, however, but grew progressively larger. In the middle 
of June, he consulted a doctor, who thought it was a cyst 
and opened it. He expressed some bloody fluid, but a 
sinus persisted and did not heal. There was no pain, but 
there was localized redness and thickening. On July 15, I 
excised the nodule and sent it to Dr. Ralph Miller, in Han. 
over, for examination, The pathological report was as 
follows: 


The specimen consists of a partially formalin-fixed 
gray-white red-brown, roughened piece of skin, 1.0 by 
0.8 cm., covering a flattened gray-brown and red-brown 
piece of tissue, 0.8 by 0.7 by 0.3 cm., which, on section, 
reveals a cavity 0.5 by 0.8 by 0.2 cm., filled with soft, 
dark, brown-red material. Microscopical examination 
reveals anaplastic squamous epithelial cells lying be- 
neath normal stratified squamous epithelium, with clear 
cytoplasm, in which are many areas of hemor- 
rhage. Pathological diagnosis: squamous-cell carci- 
noma (Grade II). 


I was unable to find any palpable nodes in the axilla. How. 
ever, because a definite percentage of involved axillary 
nodes are not palpable, —a point that has been brought 
out so effectively in Dr. Tavlor’s paper, — excision of the 
axillary. contents seemed advisable. This was done on 
July 24. The pathological report was as follows: 


Examination reveals normal lymph nodes. There is 
no evidence of malignancy. In view of the low degree 
of malignancy of the original tumor, and the absence 
of any evidence of it in the surrounding tissue, the 
prognosis is excellent. 


In this case, there was no involvement of the axillary 
contents, vet I am firmly convinced that the procedure 
was definitely justified, and should be carried out as a 
matter of routine in lesions of this type. 


Dr. Taytor (closing): I was afraid that I should upset 
certain of the orthodox brethren by not coming out more 
strongly for prophylactic dissection, and I am very grateful 
to Dr. Hunt for making the point that, if one is in doubt, 
dissection should be performed. I did not emphasize 
enough, perhaps, the absolute necessity for control of the 
patient, if any deferred program is contemplated and dis- 
section is not offered as part of the initial treatment. The 
difficulty with Dr. Hunt’s patient who went off to Florida 
is the same thing in a higher economic bracket that we see 
in the clinic when a patient comes to Boston from the 
outposts of civilization; once he gets back there after 
the carcinoma is treated, one knows perfectly well that 
he will never come out of the woods again until he has 
a massive recurrence. Dr. Hunt’s patient would not 
come off the beach until he had a massive recurrence. 

The patient who cannot be controlled and seen at fre- 
quent intervals should have the benefit of a prompt re- 
gional dissection. How much damage is done by deferring 
the dissection and waiting until the nodes appear, I cannot 
say. I tried to determine that in relation to cancers of the 
lip. Only 33 per cent of the patients in whom the dissec- 
tion was deferred for longer than six months from the 
time the lip was operated on were cured, in contrast to 
those in whom the dissection was done at once, in whom, 
even in the presence of positive nodes, the cure rate was 
about 60 per cent. . 

I think that the group deferred for more than six 
months contained a good many neglected cases or cass 
in which the best program was not followed. There may 
be an optimum time when, even with deferred dissection, 
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provided the operation is done promptly on the appear- 
ance of the nodes, ——" chance of cure is not 
ized to a severe degree. 

g yee has been raised whether cancer can be 
in transit from the primary focus to the regional nodes 
and, if so, how long it will take to complete its course 
that it will all have arrived at the nodes by the time 
dissection 1s performed. One of the theories of dispersion 
of cancer along the lymphatics is the so-called “permeation 
theory” early expounded by Dr. Sampson Handley, which 
is the basis for block dissection in cancer of the breast, 
the ambition being to remove all the intervening lym- 
*riee has been a tremendous amount of work and 
observation concerning the usual method of dispersion 
of cancer along the lymphatics; it is usually by embolism 
of carcinomatous fragments in the lymph stream. Cancer 
cells probably move as promptly as the lymph stream 
moves, to the regional nodes — the first point at which 
they are arrested, That means, I suppose, that the maxi- 
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mum period of transition is measured in hours rather 
than in longer intervals. However, a number of cancers, 
notably the melanomas, permeate the lymphatics. We have 
all seen the blueberry-muffin appearance surrounding the 
primary focus of an excised melanoma, which means that 
permeation is in progress. Pack, of the Memorial Hospital, 
in New York City, stated that it takes about two weeks 
for melanomas to travel up the lymphatics to the regional 
nodes; therefore, one should wait two weeks before doing 
a regional dissection. I am embarrassed to say that I do 
not know whether that is true or not. 

Ewing has pointed out that cancer of the penis fre- 
quently spreads by way of permeation, and that is the 
reason for the proposed radical block dissections, in one 
stage, of both groins and the primary cancer. This pro- 
cedure is theoretically ideal, but almost lethal, in that 
the mortality is so high as to be justified with difficulty. 
Furthermore, cure of cancer of the penis may be achieved 
by operation on the penis and, after an interval, dissection 
of the groins, by separate operations. 


THE USE OF STILBESTROL IN THE RELIEF OF 
ESSENTIAL DYSMENORRHEA* 


Somers H. Srurcis, M.D.* 


BOSTON 


N a previous paper,’ it was pointed out that 

relief from cramps in so-called “essential dys- 
menorrhea” could be consistently obtained by 
treatment with estradiol benzoate. The present 
paper presents an analysis of comparable results 
with Stilbestrol by mouth in the same group of 
patients that responded previously to estradiol 
given subcutaneously. 

Considerable evidence in the recent literature is 
now available to prove that Stilbestrol is a highly 
potent preparation. This synthetic substance, ad- 
ministered orally, has been shown to have the 
same effect as natural estrogens in controlling the 
symptoms of the menopause,” in producing a pro- 
liferation of the endometrium and causing “estrin- 
withdrawal” bleeding after cessation of treatment,° 
in converting the castrate type of vaginal smear 
into the “estrus” type,* and in inducing growth 
and swelling of the breasts.> The convenience of 
oral therapy, together with the fact that Stilbestrol 
is many times more potent than any oral prep- 
aration of a natural estrogen, prompted me to de- 
termine whether it could be used effectively to 
control the cramps of essential dysmenorrhea. 


It must be emphasized that a satisfactory response to 
tstradiol benzoate could be consistently obtained only when 
such a course was started early enough in the monthly 
cycle! In a patient with ‘approximately twenty-eight-day 


*From the Ovarian Dysfunction Clinic, Massachusetts General Hospital. 
Assistant surgeon, Massachusetts General Hospital. 


cycles, the first injections were given within the first week, 
at least twenty-one days before the expected menses. When 
endometrial biopsies were taken after estrin therapy that 
was timed in this way, the absence of a secretory endo- 
metrium in these biopsies was considered evidence that 
ovulation had been suppressed that month. The painless 
bleeding that followed such treatment was considered 
to be due to estrin withdrawal. In succeeding months, 
if no more treatment was given, the cramps inevitably 
returned. Such suppression of ovulation by estrin was 
regarded as a secondary effect, the primary effect in these 
cases being an inhibition of the follicle-stimulating hor- 
mone of the anterior portion of the pituitary gland. The 
follicle normally matures and then ovulates about fourteen 
days before menstruation. This maturation can be pre- 
vented only by blocking follicle stimulation at least seven 
days previously, or twenty-one days before expected men- 
struation. When estrin treatment was started too late 
(that is, less than seven days before ovulation or twenty- 
one days before menses), the follicle matured, ovula- 
tion occurred (as demonstrated by a secretory endo- 
metrium) and the menses were accompanied by cramps. 
On this basis, therefore, it may be postulated that the 
growing follicle is dependent on the production of follicle- 
stimulating hormone normally from about the twenty- 
eighth to the twenty-first day before menstruation. During 
this period, treatment with a potent estrogen will inhibit 
follicle-stimulating-hormone production and thus delay or 
suppress ovulation. From the twenty-first to the four- 
teenth day, however, the follicle appears to be independent 
of further pituitary stimulation; during this week, an 
equal dose of estrin cannot prevent progressive follicular 
development, maturation and ovulation. 


The dramatic and complete relief from cramps 


during the first flow after cessation of a course 
of estradiol benzoate injections constitutes an ex- 
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cellent yardstick whereby these young women can 
evaluate the effectiveness of other therapy. 


METHOopDs 


A group of consecutive patients who complained 
of disabling cramps every month but showed no 
organic pelvic disease has been under study in the 
Ovarian Dysfunction Clinic of the Massachusetts 
General Hospital for the last four years. 

Nineteen patients, all but 1 of whom were 
under thirty years of age, received both a “con- 
trol” series of injections of estradiol benzoate and 
one or more courses of Stilbestrol by mouth. In 
this analysis of the Stilbestrol courses, the result 
was considered satisfactory only when the patients 
were equally free from any cramps in the month 
that treatment was given. When mild cramps 
were present, or the pain was said to be “better” 
but not entirely absent, such a course of Stilbestrol 
was rated as unsatisfactory. 


RESULTS 


Each patient received one course of injections 
of estradiol benzoate according to the specifica- 
tions previously established’ that completely elimi- 
nate cramps for one month.* In each case, the 
control series satisfactorily eliminated pain during 
the next flow. 

The oral dose of Stilbestrolt was 1 or 2 mg. 
daily for varying lengths of time, in an attempt to 
establish the minimum total dosage that would 
yield consistently satisfactory results. 

The 19 patients studied received seventy-nine 
courses of oral treatment, and cramps were satis- 
factorily eliminated fifty-nine times. In the remain- 
ing twenty courses, pain was present during the 
flow that occurred immediately after treatment. 
This therapy, therefore, was satisfactory in pre- 
venting pain in 74 per cent of the trials. This 
figure does not, however, give a true indication 
of the effectiveness of the drug. In the discussion 
below, it is pointed out that the failures were 
caused by misapplication rather than by inefficacy 
of the medication. 

The daily dose of 1 mg., occasionally 2 mg., of 
Stilbestrol was continue1 for from ten to twenty- 
four days. Of the fifty-nine times that such thera- 
py satisfactorily prevented the cramps associated 
with ovulation, it was continued long enough to 
be followed by withdrawal bleeding forty-five 
times. The remaining fourteen courses, or 24 per 
cent, in the satisfactory group were followed not 
by a painless flow, but by approximately four 


*This dose has been the same for every case in the present series: 
1.66 mg. of estradiol benzoate (Progynon B) subcutaneously for six doses 
starting on the sixth day after onset of flow, and repeated every third day. 


tSupplied through the kindness of E. R. Squibb and Sons, New York City. 
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weeks of amenorrhea, concluding in characteristic, 
crampy menses. This occurred twelve times when 
the total dosage was from 10 to 17 mg., and only 
twice on a total dosage of more than 18 mg. 

Six injections of 1.66 mg. of estradiol benzoate, 
totaling 10 mg. in all, was previously established 
as the amount necessary to cause withdrawal bleed- 


ing, and the same effect. in the same group could 


be obtained consistently with approximately 20 
mg. of Stilbestrol orally. A rough comparison 
of the stimulating effect of these two estrogens on 
the endometrium is thus obtained. 


Toxic SyMpTroMs 


Careful blood studies and liver-function tests 
after Stilbestrol treatment have been reported else- 
where.** The majority of these have failed to 
show physiologic cause for the commonest un- 
toward symptom — nausea or vomiting. Thirteen 
of the 19 patients in the group under study ad- 
mitted that they occasionally had mild to moder- 
ately severe abdominal distress during treatment, 
and 5 of these, or 26 per cent of the group, had 
nausea and vomiting sufficiently severe to make 
it seem advisable to discontinue therapy. 


One patient had headaches during the conclud- 
ing days of each course of Stilbestrol. Another 
complained of mental depression. One patient, 
during a fourth consecutive course of therapy, de- 
veloped vaginal staining apparently caused by a 
2-mm. pedunculated endocervical polyp that pre- 
sented at the external os. Since previous examina- 
tions had failed to show such a polyp and since 
no similar episode of spotting had previously oc- 
curred, it was considered probable that the almost 
consecutive estrogenic stimulation over four 
months in this patient might have produced the 
growth. 


Discussion 
Analysis of Failures 


The twenty failures occurred in 11 different pa- 
tients. Since the doses used were similar to those 
in the satisfactory courses of treatment, these fail- 
ures were not due to inadequate dosage. How- 
ever, in seventeen of these twenty courses, treat- 
ment was started too late in the cycle to prevent 
the impending ovulation, as shown by the fact 
that the menses occurred less than three weeks 
after the start of treatment in each. In other words, 
Stilbestrol was started less than twenty-one days 
preceding menstruation and less than seven days 
preceding ovulation in these cases; at such a 
time, the dose used could not be expected to check 
the development of the follicle already under way. 
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The three remaining courses that failed were 
garted more than twenty-one days before the next 
menses. The failure of one course, started twenty- 
two days before a period, emphasizes the difficulty 
of any attempt to establish an arbitrary time limit 
(such as twenty-one days) for a given medication 
to produce a biologic effect in a group of different 
patients under variable conditions. The other two 
curses are diagramed in Figure 1. Treatment 


stilbestrol 


>< 


Cycle A 


stilbestrol 1 mg. 


22 26 39 
Cycle B 


X= cramps O=probable ovulation 


Case D. B. 


Six previous cycles, while under observation without 
treatment, ranged from twenty-seven to thirty-one 
days in length. One mg. of Stilbestrol daily by 
mouth was started on the sixth day of the two above 
cycles. Treatment was continued for fourteen days 
in A and seventeen days in B. Menses with cramps 
occurred on the thirty-eighth day in A and on the 
thirty-ninth day in B. Cause of failure: Medica- 
tion was started early enough to delay follicle de- 
velopment, but after conclusion of treatment, ovula- 
tion must have occurred (O on chart) to explain 
painful periods nineteen and seventeen days later. 
In this case, a dose of 2 mg. daily probably would 
have been sufficient to suppress completely the de- 
veloping follicle and to prevent, rather than delay, 
ovulation. 


Ficure 1. 


was started thirty-three and thirty-four days, re- 
spectively, before the next periods occurred; it is 
believed that, in these cases, ovulation was de- 
layed, but not prevented, by the medication given. 


Calculation of Correct Timing of Treatment 


In every patient, some variation in cycle length 
over a number of months is always present. This 
variation is probably related to the phase of folli- 
le ripening, whereas the luteal phase of about 
two weeks appears to be the more consistent half 
of the cycle. Thus, in a cycle of thirty days, ovu- 
lation probably occurred two days late, and in one 
of twenty-five days, ovulation probably occurred 
three days early. It is on this basis that the so- 
called “rhythm theory” of conception control is 
worked out. To avoid intercourse at the time of 
ovulation, a patient must know from a record of 
Previous cycles the earliest date that ovulation 
might occur, as well as the latest. A mass of clin- 
ical data in which cycle lengths and periods of 
abstinence have been carefully recorded bears out 
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in the main the theory of the constancy of the luteal 
phase of the cycle.2!°_ If one bears this in mind, it 
is clear that if ovulation is to be prevented by 
treatment that must be started one week previ- 
ously, one must take into account the possibility 
of an early ovulation as demonstrated by previous 
short cycles. Thus, if a patient has a record of the 
occurrence of a cycle of twenty-five days, treat- 
ment must be started three weeks before this, by 

the fourth day after onset of the menses. , 


In the present series, medication was arbitrarily 
started the sixth to the eighth day after onset of 
the menses in each case. A later analysis of re- 
corded cycle lengths in the 11 patients who had 
one or more failures brings out the fallacy of start- 
ing treatment according to any arbitrarily deter- 
mined number of days after onset of flow. In 
each case, the shortest recorded interval while 
the patient was under observation before treat- 
ment has been counted. The possibility of the 
recurrence of a similarly short interval should have 
been considered in planning therapy. The im- 
portance of this, however, was not realized at the 
time. Seventeen times in these patients, a short 


7 “ 20 26 


Ficure 2. Case V. F. 


Eight previous cycles, while under observation with- 
out treatment, ranged from twenty-five to thirty-one 
days in length. One mg. of Stilbestrol daily by 
mouth was started on the seventh day of the cycle 
and continued for two weeks. A period with cramps 
began on the twenty-fifth day of the cycle. Cause 
of failure: Ovulation probably occurred on the elev- 
enth day (O on chart). Treatment started on the 
seventh day was too late to prevent this. With 
a record of a previous “short” cycle of twenty-five 
days, treatment should have been started at least 
one week before such an early ovulation, on the 
fourth day of the cycle. 


cycle was already under way by the time that 
treatment was started on the sixth to the eighth 
day of the month. These failures could have been 
avoided by proper use of the available date. 

To obtain suppression of ovulation with estrin 
consistently in any group of new patients, there- 
fore, a careful record of at least eight consecutive 
cycles is indicated, just as a similar record is neces- 
sary in the calculation of the rhythm method of 
contraception. 

When such a record is not available, treat- 
ment may be started on the first or second day 
of the cycle, to preclude the possible occurrence 
of the occasional, sporadic short cycle. Such oc- 
casional occurrences of either short or long cycles 
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are responsible for the failures in even the most 
carefully planned rhythm schedules. 

Figures 2 and 3 illustrate two of the failures, to 
emphasize the considerations given above. 


Estrin-Withdrawal Bleeding 


In the clinical management of these young 
women, it is appropriate to know the minimum 
dose of an estrogen that will consistently pro- 
duce a subjectively normal cycle. This might 


stilbestrol 1 


‘ 7 2 20 23 
Ficure 3. Case C. E. 


Three previous cycles, while under observation with- 
out treatment, ranged from twenty-seven to twenty- 
nine days in length. One mg. of Stilbestrol daily 
by mouth was started on the seventh day of the 
cycle and continued for two weeks. A period with 
cramps began on the twenty-third day of the cycle. 
Cause of failure: Ovulation probably occurred on 
the ninth day (O on chart). Treatment to prevent 
this should have been started at least one week be- 
fore such an early ovulation, on the second day 
of the cycle. In this case, the observation period 
of only three months was inadequate. Occasionally, 
a short interval such as this may occur without 
obvious cause, to upset the calculations based on 
normally regular cycles. 


be defined as the occurrence of a painless flow 
after approximately a twenty-eight-day interval, and 
therefore involves two distinct estrogenic effects: 
estrin must be started early enough to prevent 
ovulation and the cramps with which it is asso- 
ciated; and estrin must be continued long enough 
to cause endometrial proliferation sufficient to break 
down into withdrawal bleeding when medication 
is stopped. 

In the present study, approximately 20 mg. of 
oral Stilbestrol was established as a dose clini- 
cally comparable to six injections of 1.66 mg. of 
estradiol benzoate, totaling 10 mg. with regard 
to endometrial stimulation over a three weeks’ in- 
terval followed by withdrawal bleeding about one 
week later. It is pertinent to inquire whether 
the interval from the last dose to withdrawal bleed- 
ing is characteristic of the amount of estrogenic 
stimulation, irrespective of the form of medica- 
tion, or of the type of estrogen used. This with- 
drawal interval in the present series shows a vari- 
ability that can be related essentially to differences 
in individual response to stimulation. Thus, the 
average interval before bleeding, after six routine 
estradiol injections, was seven to nine days. Yet 
in one patient it was after five, six, six, four and 
six days, and in another it was after nine, nine, 
eight, ten, eight and nine days. The limits for 
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withdrawal bleeding after estradiol were from 
four to ten days. Roughly, the same range, with 
similar individual differences, held true for the 
comparable oral doses of Stilbestrol. The limits 
were from four to nine days, the usual interval 
being from five to eight days. 


Clinical Value of Estrin Treatment for Dysmen- 
orrhea 

After four years’ experience with intermittent 
estrin treatment for essential dysmenorrhea, it can 
be concluded that this type of therapy offers lit- 
tle as a method of permanent cure. During this 
time, a few patients received at least six to eight 
months of estrin treatment a year, yet almost 
all complained of the same disabling cramps, if 
no estrin was given, as they had before treat- 
ment was started. Only 2 patients have distinctly 
less severe cramps now, if not treated, than be- 
fore estrin was given. Even this improvement 
over the course of two or three years may have 
little relation to hormone therapy, since many 
young girls spontaneously improve through a sim- 
ilar interval with no treatment at all. Clinical 
justification for estrogenic medication apparently 
does not lie in the promise of a cure for cramps. 

One might reasonably question whether arti- 
ficially induced anovulatory flows might not eventu- 
ally cause permanent damage to the pituitary gland 
or the ovaries. No patient has been followed 
for more than four years, and this, of course, is 
too short a time to make possible a categorical 
answer. However, one of the striking results of 
this therapy is the invariable recurrence of char- 
acteristic dysmenorrhea when no treatment is 
given. Indeed, the very fact that 17 of the 19 
patients in this series still have their typical cramps 
when untreated, even following a number of 
courses of estrin, argues against any permanent 
effect on the menstrual cycle. Assurance that no 
permanent harm is done can be found in the con- 
clusions that relief after estrin is temporary and 
that administration of the drug does not con- 
stitute a method of cure. 

It may be objected that it is not a sound gyne- 
cologic principle to upset regular ovarian cycles 
in an apparently normal person, even to the ex- 
tent of a temporary suppression of ovulation. But 
these patients came to the clinic because of in- 
tractable monthly pain. I believe that the regular 
recurrence of a disabling complaint, no matter how 
normal the physiologic process with which it may 
be associated, justifies an attempt at relief. 

It is well to emphasize once more the fact that 
relief from characteristic cramps after estrin when 
given according to the specifications outlined above 
is an all-or-none affair. Although partial muitiga- 
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‘ion of the pain may often be obtained by - 
ing estrin as well as many other medicines directly 
before a period, complete absence of cramps is 
sbtained with estrin only when ovulation is sup- 
pressed. It has been suggested that essential dys- 
menorrhea may be defined as menstrual cramps 
ysociated with the presence of a secretory endo- 
metrium. Differential diagnosis between this and 
other causes of recurrent abdominal pain can be 
erived from a test course of estrin therapy. The 
, due to essential dysmenorrhea alone can be 


a and completely eliminated by this 


consistently 
treatment. 

Clinically, the main justification for estrin ther- 
apy in young girls with disabling dysmenorrhea 
graddles the psychologic and the economic aspects 
of this complaint. The reason that a patient con- 
alts a doctor in the first place is that she has 
been unable adequately to adjust her life to the 
certain expectancy of one to three days of disabling 
pin each month. In some cases, this results in 
a fixation of fear associated with menses, a psy- 
chologic complex that may take the form of futile 
opposition to all phases of life pertaining to the 
female sex. More frequently, these girls seem to 
show an immature personality, one that is ir- 
revocably tied to the mother, the source of sympa- 
thy and the refuge against facing life during the 
monthly pain. The psychologic factor in dysmen- 
orrhea so often mentioned in the literature is likely 
to be the result rather than the cause of the pain. 
To obtain the confidence of these girls, as well as 
to give them back some confidence in themselves, 
a guarantee of a menses free from pain may be 
the first step toward a better adjustment. With- 
out such confidence, all the general measures that 
have been found helpful in the past — diet, exer- 
cises, routine habits and so on —are likely to be 
of no avail. 

Some young women have been unwilling to 
take a position with the embarrassing but in- 
admissible knowledge that they will be inevitably 
forced to demand a few days’ time off each month. 
Others, while at school, have found their work 
stiously interrupted by dysmenorrhea. One pa- 
tient, a college student, had planned her wedding 
for the day after her graduation. It became clear 
from the previous regularity of her cycles that she 
also could confidently predict the onset of two 
cays of completely disabling cramps for these 
very days. Estrin injections were advised and 
given, She was able to look forward to her plans 
free from anxiety. The important catamenia came 
and went free from cramps. The best chance for 
‘permanent and complete cure of essential dys- 


ESSENTIAL DYSMENORRHEA — STURGIS 375 


menorrhea appears to lie either in the normal 
pelvic changes resulting from pregnancy or in 
some type of surgical procedure. Either solution 
may have to be postponed for any number of rea- 
sons in any given case for six months, one or two 
years, or indefinitely. It is my belief that estrin 
therapy is justified as a temporizing measure in 
many of these cases, and that a patient can safely 
be offered relief for two months out of every 
three, for eight months out of each year, for a 
definitely limited time. The possibility of car- 
cinogenic action contraindicates continuing such 
therapy indefinitely. 

The cost of the natural estrogen in doses suffi- 
ciently potent to suppress ovulation is often pro- 
hibitive for many of these patients. Stilbestrol 
is poorly tolerated by about 1 in every 4 patients, 
but for those who show no untoward signs of 
sensitivity, the convenience of an effective oral 
preparation and its low cost appear to make it a 
valuable adjunct in the treatment of essential 
dysmenorrhea. 


CoNCLUSIONS 


In a patient with essential dysmenorrhea, ab- 
sence of cramps can be produced as effectively 
with Stilbestrol as with estradiol benzoate. 

A daily dose of 1 mg. of Stilbestrol by mouth 
for twenty days produced a comparable effect to 
that produced by six injections of 1.66 mg. of 
estradiol benzoate, when given according to cer- 
tain specifications. 

To obtain this result consistently, the start of 
the treatment should be calculated from an ac- 
curate record of at least eight consecutive cycles. 
In a given month, medication should be started 
at least three weeks before the possible onset of 
the shortest previously recorded cycle length for 
that patient. 

This therapy primarily inhibits the follicle- 
stimulating-hormone fraction of the pituitary gland 
and secondarily suppresses the growth of ovarian 
follicles, and hence ovulation during the time that 
treatment is given. 

After conclusion of a course of treatment, the 
normal pituitary ovarian cycle is re-established, 
with the invariable recurrence in about one month, 
if no more estrin is given, of typical dysmen- 
orrhea. 

In 20 per cent of the patients, treatment must 
be discontinued because of gastrointestinal com- 
plaints. 

Estrin therapy for essential dysmenorrhea is of 
value as a temporary, rather than a permanent, 
form of relief. 
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PYRUVIC ACID STUDIES IN THE PERIPHERAL 
NEUROPATHY OF ALCOHOL ADDICTS* 


Herman Wortis, M.D.,+ Ernest Burpinc, M.D.,¢ anp Norman Joiuirre, M.D.§ 


NEW YORK CITY 


_eagoemen neuropathy in the alcohol addict 
is now generally considered to be the result of 
a nutritional deficiency and more particularly to 
be related to a deficiency of thiamin.’ Experi- 
mentally, however, peripheral neuropathy in ani- 
mals has been produced not only with thiamin- 
deficient diets,” but also with diets deficient in 
vitamin A® and riboflavin. The problem is fur- 
ther complicated by the fact that Kolb and his 
co-workers’ have recently been able to produce 
peripheral neuropathy in pigs fed on a diet con- 
taining adequate amounts of thiamin, but deficient 
in various other members of the vitamin B com- 


plex. 


It is known that the diphosphoric ester of thi- 
amin (thiamin pyrophosphate) is necessary for 
the proper catabolism of pyruvic acid,® and one 
would therefore expect hyperpyruvemia in thiamin- 
deficient subjects. In Oriental beriberi, a dis- 
ease known to include thiamin deficiency, pyruvic 
acid does accumulate in the body fluids.’ 


Pyruvic acid is a keto acid and therefore a 
bisulfite-binding substance. Previous investiga- 
tors*° have frequently used the measurement 
of the total bisulfite-binding substances to deter- 
mine the pyruvic acid level of the blood. More 
recent work''** indicates that this is not justified 
and that a more specific method for pyruvic acid 
must be used. 


We” have previously determined the concen- 
tration of pyruvic acid in the blood of 60 nor- 
mal subjects. The figures varied from 0.77 to 1.16 


*From the Medical Service of the Psychiatric Division, Bellevue Hospital 
and the Department of Psychiatry and the Department of Medicine New 
York University College of Medicine. ‘ 

Aided by grants from the John and Mary R. Markle Foundation, the 
Williams-Waterman Fund of the Research Corporation and an anonymous 
donor for research in psychosomatic medicine. 


TAssistant clinical professor of psychiatry, New York University College 
of Medicine; research fellow in psychiatry, Bellevue Hospital. 


; FAssistant in chemistry, New York University College of Medicine; fellow 
in medicine, Medical Service of the Psychiatric Division, Bellevue Hospital. 
$Associate professor of medicine, New York University College of Medi- 


cine; chief of the Medical Service of the Psychiatric Division, Bellevue 
Hospital. 


mg. per 100 cc., the average being 0.98 mg. Blood 
pyruvic acid levels above 1.30 mg. per 100 cc. are 
considered abnormally high. The spinal-fluid py- 
ruvate is 70 to 120 per cent of a corresponding 
blood sample, the average being 82 per cent.’ 

Finally, we'’ have presented evidence suggest- 
ing that pyruvic acid is a normal intermediary 
of carbohydrate catabolism in man. In normal 
persons, there is a significant rise of pyruvic acid 
after the ingestion of glucose, reaching a maxi- 
mum at the end of one hour and returning to the 
normal fasting level within three hours. 

The present study was undertaken to determine 
whether or not the peripheral neuropathy of the 
alcohol addict is associated with a deficiency of 
thiamin. Forty-eight alcoholic patients with “acute” 
peripheral neuropathy, 25 with “chronic” peripheral 
neuropathy and 22 chronic alcoholic patients with- 
out any evidence of nutritional disturbance were 
the subjects for this study. Pyruvic acid in the 
blood was determined by the method of Bueding 
and Wortis,” with the modifications subsequently 
published.'* All samples were obtained on sub- 
jects fasting and at rest in bed. The method for 
blood determinations was also used for the spinal 
fluid, except. that the stabilizing medium (mono- 
iodoacetate) was found to be unnecessary. The re- 
sults are shown in Figures 1 and 2. 

Of the 48 cases of acute peripheral neuropathy, 
45 showed an elevated blood pyruvate. In 23 of 
these, spinal-fluid pyruvate studies were done, and 
in 20 the pyruvate was abnormally high. Of the 
25 cases of chronic peripheral neuropathy, all 
showed a normal blood pyruvate. In 10 of these, 
spinal-fluid pyruvate studies were done, and only 
1 was elevated. The elevation in this case was 
very slight (131 mg. per 100 cc.). Of 22 cases 
of chronic alcoholism without any evidence of 
nutritional deficiency, none showed any elevation 
of blood pyruvate. In 14 of these, spinal-fluid 
pyruvate studies were normal in every case. 
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In 14 cases of acute peripheral neuropathy, py- Discussion 
nic acid curves following glucose ingestion were = will be noted that in 45 of 48 cases of acute 


abnormally elevated and prolonged. The maxi- peripheral neuropathy, the blood pyruvate was 
elevated. Two of the three subjects with normal 


40— fasting blood pyruvates showed no response to 
BLOOD thiamin therapy; as a matter of fact, they grew 
progressively worse, despite very adequate nutri- 
* : tional therapy. These were the only cases in the 
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Ficure 2. Determinations of Cerebrospinal-Fluid Pyruvie 
Acid. 

A— Acute peripheral neuropathy; B— chronic pe- 

j ripheral neuropathy; C — chronic alcoholics without 

any objective evidence of nutritional deficiency. 


A B C 0 entire group that showed no response to vitamin 
therapy. In the third case, the normal fasting 
blood pyruvate was associated with a marked ab- 
A—Normal subjects; B— acute peripheral neuropa- ~~ normality in the pyruvic acid curve following glu- 


Ficure 1. Determinations of Blood Pyruvic Acid. 


thy; C—chronic peripheral neuropathy; D — chron- . : 
ic alcoholics without any objective evidence of nutri- cose ingestion; the blood pyruvate was of the type 
tional deficiency. that we have seen in 14 cases of acute peripheral 


neuropathy thus far studied. This may indicate 
mum rise in blood pyruvate was not only greater that the pyruvic acid curve following glucose in- 
than that seen in normal subjects, but the eleva- gestion is a more sensitive index of thiamin de- 
tion above the fasting level was maintained for ficiency than the fasting blood pyruvate is. 
at least four hours. Furthermore, the maximum In 3 of these cases, the urinary keto acid excre- 
rise did not occur at the end of the first hour, tion after the ingestion of glucose was studied 
a in normal persons, but the pyruvate continued and found to be within normal limits. During 
to rise in every case, and maximal figures occurred this period, the pyruvic acid curve was abnor- 
at the end of the second, third or fourth hour. mally elevated and prolonged. This confirms 
Particular mention must be made of one case of Waelsch’s'® evidence that the origin of urinary 
acute peripheral neuropathy with a normal fast-. keto acid is not related to the carbohydrate in- 
ing blood pyruvate, and a markedly abnormal take. It also indicates that urinary pyruvate levels 
Pyruvate curve following glucose ingestion. These’ cannot be used as evidence of deficient pyruvic 
curves have recently been published elsewhere.'® acid metabolism in man. 
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We wish furthermore to call attention to the 
fact that these cases of acute peripheral neuropathy 
are invariably associated with some type of dis- 
turbance in cortical functioning.” This varies 
from simple disorientation with memory gaps, 
through delirium tremens, the Korsakoff syndrome 
and the Wernicke syndrome. 

The Wernicke syndrome is invariably associated 
with a thiamin deficiency,”" *? but evidence has 
been presented that it is usually the result of a 
multiple nutritional deficiency.” The other en- 
cephalopathic syndromes may also be related to 
specific nutritional deficiencies, but the evidence 
presented to date is not conclusive.” 

It is also essential to emphasize the fact that 
the modalities most seriously involved (touch, po- 
sition and vibration) in the peripheral neuropathy 
of alcohol addicts are those which are eventually 
to be carried in the dorsal columns of the spinal 
cord. Alcoholic patients frequently show dorsal 
sclerosis at post-mortem examination. Clinically, 
the loss of position sense, vibration sense, light 
touch and plantar dysesthesia may all be dupli- 
cated by lesions in the dorsal columns of the spinal 
cord.”*:?> It is therefore virtually impossible to 
tell whether or not any case of peripheral neu- 
ropathy in the alcohol addict is complicated by 
dorsal sclerosis. 

These cases not only show involvement of the 
peripheral nerves, but also are invariably compli- 
cated by disorders in cerebral functioning and per- 
haps also in the functioning of the dorsal col- 
umns of the spinal cord. This becomes readily 
explicable if one realizes that the brain?® and 
spinal cord** utilize carbohydrate as their prefer- 
ential foodstuff, and that this utilization is neces- 
sarily interfered with if certain enzyme and co- 
enzyme systems necessary for the proper break- 
down of carbohydrate are lacking. 

The patients with chronic or residual peripheral 
neuropathy showed normal figures. These cases 
include those who had received adequate vitamin 
therapy without a complete return to normal func- 
“soning of the peripheral nerves and persons who 
had been on hospital diets for some time. It is 
possible, however, that many of the latter still 
show an inability to catabolize pyruvic acid prop- 
erly, under the additional stress of metabolizing 
ingested glucose. Such studies are now under way. 
It has been previously suggested that in cases in 
which thiamin therapy had not been completely 
successful, irreversible pathologic changes had oc- 
curred.” These cases in which the metabolic up- 
set had been corrected but nerve involvement per- 
sisted seem to confirm this suggestion. On the 
other hand, such cases may actually have a cer- 
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tain amount of dorsal sclerosis, and it is quite pos- 
sible that thiamin therapy is of no help. Finally, 
many of these cases of so-called “irreversible” 
peripheral neuropathy frequently show marked 
improvement if a diet rich in other nutritive essen- 
tials is added to the thiamin therapy. Knowledge 
of normal nerve metabolism is by no means com- 
plete, and as additional light is shed on these other 
factors, it may be that certain cases of irreversible 
peripheral neuropathy will prove to be completely 
reversible.*" 

In the 22 cases of alcoholism without involve- 
ment of the central or peripheral nervous system, 
—and without any other evidence of nutritional 
disturbance, — the pyruvic acid levels in the blood 
and spinal fluid were normal. These results indi- 
cate that elevations in blood pyruvate are related 
to the nutritional disturbances that complicate 
chronic alcoholism and not to chronic alcoholism 
as such. 

In addition, we*® have studied 280 cases of vari- 
ous neuropsychiatric and medical disorders unas- 
sociated with any clinical evidence of thiamin de- 
ficiency, and all showed normal levels of pyruvic 
acid in the blood. On the other hand, we have 
noted hyperpyruvemia in 22 of 35 cases compli- 
cated by marked elevations in temperature and 
unassociated with any clinical evidence of thiamin 
deficiency. In these, the elevation in total metab- 
olism may be a result of prolonged fever, which 
so increases the thiamin requirements of the body 
that a deficiency occurs, and hyperpyruvemia re- 
sults. On the other hand, it must be noted that 
none of these cases had peripheral neuropathy. 
This suggests either that the metabolic disturb- 
ance must exist for some time before peripheral 
neuropathy occurs or that hyperpyruvemia may be 
related to other metabolic disturbances in addition 
to thiamin deficiency. We also wish to empha- 
size the fact that we do not believe that a normal 
fasting pyruvate level invariably constitutes evi- 
dence of thiamin adequacy, and we recommend 
that when doubt exists, the patient be subjected to 
the additional stress of metabolizing ingested glu- 
cose. An inability to metabolize this substance 
properly is further evidence of a deficiency in thi- 
amin. 

Our results suggest that acute peripheral neu- 
ropathy in the alcohol addict is invariably associated 
with a deficiency in thiamin. It must be under- 
stood, however, that this does not necessarily mean 
that a deficiency of thiamin is the only cause of 
peripheral neuropathy in the alcohol addict, and 

» we are quite certain that, in some cases, recovery 
is markedly expedited if other factors of the vita 
min B complex are given in addition to thiamin. 
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As a matter of fact, Wortis, Wortis and Marsh*! 
noted that 18 such patients showed a marked 
diminution in the vitamin. C levels of the blood 
nd spinal fluid. The authors did not believe that 
vitamin C deficiency was causally related to the 
peripheral neuropathy, but stated that these find- 
ings indicated the importance of nutritional factors 
in the nervous and mental disorders that compli- 
cate chronic alcoholism.*? 

Our results, however, seem to indicate very 
dearly that acute peripheral neuropathy in the 
alcohol addict is associated with hyperpyruvemia. 
One of the recognized causes of hyperpyruvemia 
is thiamin deficiency. These cases with hyperpy- 
ruvemia invariably respond to thiamin therapy 
with a reduction of pyruvic acid levels to normal. 
This correction of the metabolic defect is usually 
associated with clinical improvement, but rarely 
with clinical cure. 


SUMMARY AND CONCLUSIONS 


Patients with “acute” peripheral neuropathy al- 
most invariably show hyperpyruvemia. This is 
not true of patients with “chronic” peripheral neu- 
ropathy, or of patients with chronic alcoholism 
unassociated with nutritional disturbances. 

In 14 cases of acute peripheral neuropathy in the 
alcohol addict, the pyruvic acid curve following 
glucose ingestion was abnormally elevated and 
prolonged. 

Disturbances in cerebral functioning, and possi- 
bly in the functioning of the spinal cord, are in- 
variably associated with acute peripheral neurop- 
athy. 

The relation of hyperpyruvemia to cases of acute 
peripheral neuropathy suggests that this disease is 
associated with a deficiency of thiamin. On the 
other hand, data are presented to indicate that 
other nutritive essentials may well play a role in 
the picture as it is usually seen. 


REFERENCES 


1. Jolliffe, N. Vitamin deficiencies and liver cirrhosis in alcoholism: 
nen, polyneuropathy. Quart. ]. Studies on Alcohol 1:517-557, 
940. 


PYRUVIC ACID STUDIES—WORTIS, BUEDING AND JOLLIFFE 


2. 
3. 


- Kolb, L. C., Wintrobe, M. M., Mushatt, C., Miller, J. L., Jr., Lisco, H 


. Banerji, G. G., and Harris, L. J. 


. Idem. 


- Robinson, W. D., Melnick, D., and Field, H., Jr. 


. Waelsch, H. Excretion of keto acids. 
. Wortis, H., and Jolliffe, N. The present status of vitamins in nervous 


. Alexander, L. 
. Joliffe, N., Wortis, H., and Fein, H. D. 


. Jolliffe, N., and Wortis, H. Encephalopathia alcoholica. 


. Wortis, H., Stein, M. H., and Jolliffe, N. 


. Wortis, H.. 


. Wortis, H., Wortis, $. B., and Marsh, F. I. 


. Idem. Role of vitamin C in metabolism of nerve tissue. 


379 


Swank, R. L. Avian thiamin deficiency: correlation of pathology and 
clinical behavior. J. Exper. Med. 71:683-702, 1940. 

Zimmerman, H. M., and Cowgill, G. R. Lesions of the nervous system 
in vitamin deficiency. IV. The effect of carotene in the treatment 
of the nervous disorders in rats fed a diet low in vitamin A. 
]. Nutrition 11:411-423, 1936. 


. Zimmerman, H. M. The pathology of the nervous system in vitamin 


deficiencies. Yale ]. Biol. & Med. 12:23-28, 1939. 


and Stein, H. J. Degeneration of the primary sensory neurone in 
pigs from nutritional deficiency. Tr. Am. Neurol. A. 67:189-194, 
1941. 

Banga, I., Ochoa, S., and Peters, R. A. Pyruvate oxidation in brain: 
some dialysable components of pyruvate oxidation system. Bio- 
chem, ]. 33:1980-1996, 1939. 


- Lu, G. D. Studies on metabolism of pyruvic acid in normal and vita- 


min B,-deficient states: blood pyruvate levels in rat, pigeon, rabbit 


and man; relation of blood pyruvate to cardiac changes. Biochem. ]. 
33:774-786, 1939. 


. Platt, B. S., and Lu, G. D. Chemical and clinical findings in beri-beri 


with special reference to vitamin B, deficiency. 
N. S. 5:355-373, 1936. 


Quart. J]. Med. 


. Thompson, R. H. S., and Johnson, R. E. Blood pyruvate in vitamin B, 


deficiency. Biochem. ]. 29:694-700, 1935. 

Methods for assessing level of nutri- 
tion. Carbohydrate tolerance test for vitamin B,: experiments with 
rats. Biochem. ]. 33:1346-1355, 1939. 


. Wilkins, R. W., Weiss, S., and Taylor, F. H. L. Effect and rate of 


removal of pyruvic acid administered to normal persons and to 
patients with and without “‘yitamin B deficiency." Ann. Int. Med. 
12:938-950, 1939, 


. Wortis, H., Bueding, E., and Wilson, W. E. Bisulfite binding sub- 


stances (B. B.S.) in blood and cerebrospinal fluid. Proc. Soc. Exper. 
Biol. & Med. 43:279-282, 1940. 

Clinical significance of bisulfite binding substances (B. B. S.) 
in the biood and cerebrospinal fluid. Am. ]. Psychiat. 97:573-588, 
1940. 

Correlation between 
the concertration of bisulphite binding substances in the blood 
and the urinary thiamin excretion. ]. Clin. Investigation 19:483-488, 


1940. 
. Bueding, E., and Wortis, H. Stabilization and determination of pyruvic 


acid in the blood. /. Biol. Chem. 133:585-591, 1940. 


. Idem. Pyruvic acid in blood and cerebrospinal fluid. Proc. Soc. Exper. 


Biol. & Med, 44:245-248, 1940. 


. Bueding, E., Stein, M. H., and Wortis, H. The formation of pyruvic 


acid following glucose ingestion in man. /. Biol. Chem. 139:793, 


. Idem. Pyruvic acid curves following glucose ingestion in normal and 


thiamin deficient subjects. J. Biol. Chem. (in press). 


]. Biol. Chem. 140:313, 1941. 


health and disease. New York State ]. Med. 41:1461-1470, 1941. 
Wernicke’s disease. Am. ]. Path. 16:61-70, 1940. 

The Wernicke syndrome. 
J. Nerv. & Ment. Dis. 93:214-220, 1941. 

Am, ]. Psy- 
chiat. (in press). 


. Stein, M. H., and Wortis, H. Tabes dorsalis. an evaluation of the 


Arch. Neurol. & Psychiat. (in press). 
Peripheral neuropathy, 
Arch. Neurol. & Psychiat. 


sensory findings. 


an evaluation of the sensory findings. 
(in press). 


. Himwich, H. E., and Nahum, L. H. The respiratory quotient of the 


brain. Am. ]. Physiol. 101:446-453, 1932. 


. Wortis, S. B. The metabolism of brain, spinal cord and meningeal 


tissue. Am. ]. Psychiat. 93:87-105, 1936. 


. Goodhart, R., and Jolliffe, N. Effects of vitamin B (B,) therapy on 


polyneuritis of alcohol addicts. M.A. 110:414-419, 1938. 

and Bueding, E. Clinical significance of pyruvic acid con- 
tent of blood and cerebrospinal fluid. Tr. 4m. Neurol. A. 66:90-94, 
1940. 


. Bueding, E., Wortis, H., Stein, M. H., and Jolliffe, N. Pathological 


variations in blood pyruvic acid. j. Clin. Investigation 20:44}, 1941, 
Vitamin C studies in 
alcoholics. Am. ]. Psychiat. 94:891-912, 1938. 

Arch. Neurol. 


& Psychiat. 39:1055-1066, 1938. 


2 = 
j 
{ 
_| 
6. 
9 
| 10 
| 
13 
14 
1941. 
18 
20 
21 
22 
23 
| 
235 
26 
27 
30 
31 


380 THE NEW ENGLAND JOURNAL OF MEDICINE 


Mar. 5, 1942 


“REGIONAL ANESTHESIA: ITS USE IN OBSTETRICS 
AND GYNECOLOGY* 


Epwarp G. Warers, M.D.7 


JERSEY CITY, NEW JERSEY 


A SERIOUS and circumspect view of the 
physiologic considerations that surround the 
production of anesthesia and the anesthetic needs 
of a patient inevitably impresses one with the in- 
dispensability of regional anesthesia. 

Before the methods to be used are considered, it 
may not be amiss to recall that they all require 
definite anatomic knowledge, and that generally 
osteologic proménences serve to localize the ap- 
proaches to the nerves and help visualize the paths 
they traverse. A knowledge of the peripheral dis- 
tribution of the nerves supplying the operative 
field and the involved structures is equally essen- 
tial in deciding the optimum injection points. For, 
obviously, the right nerves must be reached in the 
best location, with an adequate amount of anes- 
thetic solution, to produce a satisfactory type of 
anesthesia. 


Sensory NeERvE SUPPLY 


The female external genitalia receive their sen- 
sory nerve supply from the pudendal plexus, 
through the pudic nerves and the pudendal 
branches of the small sciatic nerves, which supply 
the larger part of the vagina, the labia minora and 
the posterior half of the labia majora. The an- 
terior portions of the labia majora are innervated 


by the terminations of the ilioinguinal and genito- 


crural nerves, and infrequently by the iliohypo- 
gastric, which originate in the first two lumbar 
nerves. The perianal tissues and skin are also 
served by the coccygeal plexus. 

The pudendal plexus is formed by the anterior 
collateral branches of sacral plexus, the fourth and 
fifth sacral nerves and the coccygeal nerves, in ad- 
dition to sympathetic-system filaments. The puden- 
dal plexus is really an inferior continuation of the 
sacral plexus. It divides into visceral and muscu- 
lar branches, and in it originate the small sciatic 
and pudic nerves and sacrococcygeal plexus. The 
visceral branches unite with the hypogastric plexus 
and sympathetic filaments to form the pelvic plex- 
uses supplying the bladder, the rectum, and the 
cavernous and uterovaginal plexuses. 

The muscular branches, which supply the leva- 
tor ani, coccygeus and external sphincter ani, af- 


*Presented before the Alumni Society of the Boston Lying-in Hospital, 
March 14, 1941. 

From the Margaret Hague Maternity Hospital, Jersey City, New Jersey. 

TAssistant clinical professor of obstetrics and gynecology, Columbia Uni- 
versity College of Physicians and Surgeons, New York City; division chief, 
Margaret Hague Maternity Hospital. 


ford sensory fibers to the skin over the tip of the 
coccyx and base of the ischiorectal fossa. 

The small sciatic nerve is entirely sensory, aris- 
ing from the first, second and third sacral nerves, 
and leaving the pelvis through the great sacro- 
sciatic foramen, runs to the midthigh, posterior to 
the great sciatic nerve. 

The inferior pudendal nerve leaves the small 
sciatic nerve at the lower margin of the gluteus 
maximus muscle, curves below the ischial tuber- 
osity, and passing into the fold between thigh and 
perineum, enters the deep fascia lateral to the is- 
chiopubic ramus. From there, its terminal branch- 
es go to the labia majora and clitoris. 

The pudic nerve originates from the second, 


third and fourth sacral nerves, emerges from the — 


pelvis through the greater sacrosciatic notch, rounds 
the ischial spine, and re-enters the pelvis through 
the small sacrosciatic notch. It immediately gives 
off the inferior hemorrhoidal nerve, and enters 
Alcock’s canal, a fascial compartment on the medial 
aspect of the obturator internus muscle. It emerges 
at the inner and forward aspect of the ischial 
tuberosity and, at the base of the triangular liga- 
ment, divides into its terminal branches, the in- 
ternal and external perineal nerves and the dorsal 
nerve of the clitoris. The pudic nerve, therefore, 
supplies the perianal skin and sphincter, the peri- 
neum and part of the labia majora, the perineal 
and external urethral muscles and the clitoris. 

The sacrococcygeal plexus, formed by the fourth 
and fifth sacral and coccygeal nerves, supplies the 
pericoccygeal skin and tissues forward to the 
anus. 

Thus, it is seen that the nerve supply of the 
external genitals is derived mostly from the anterior 
collateral branches of the sacral plexus and the 
pudendal plexus (lower sacrals) and the coccygeal 
nerves, with sympathetic-nerve contributions. The 
lumbar plexus contributes through the ilioinguinal, 
genitocrural and occasionally the iliohypogastric 
nerves. To effect anesthesia, one must block all 
these nerves. 


Metuops oF REGIONAL ANESTHESIA 


The region may be anesthetized in several ways: 
by intraspinal block, the procedure of choice in 
all fat and difficult women; ‘by sacral block; and 


by perineal field block. 
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Intraspinal Block 

It is not my purpose exhaustively to discuss 
spinal anesthesia, but a few simple facts concern- 
ing it may be worth recalling. It differs from 
other types of central nerve block in that it is 
qibdural rather than extradural. Induction re- 
quires puncture of the dura mater and subarach- 
noid placement of the anesthetic solution. There 
must be a minimum of local trauma in introduc- 
ing the anesthetic. This means proper position 
of the patient, the use of a good flexible needle 
of small gauge, and avoidance of contact with 
the periosteum and, especially, with the inter- 
vertebral disk and nerve radicles. Adherence to 
these rules resolves itself into experience and the 
knowledge of anatomy. Bad results are generally 
due to lack of fundamental knowledge and inept 
technic. 

Once placed, the anesthetic and its effects are 
largely beyond control. Hence, the amount and 
placement level must be conditioned by the patient 
and the operation to be done. For abdominal, 
gynecologic and obstetric operations, the level is the 
third space, with 100 to 120 mg. novocain diluted 
in spinal fluid to a volume of 3 or 4 cc. In a pro- 
longed case, 8 to 10 mg. of Pontocaine is added. 
For vaginal work and deliveries, 50 mg. of novo- 
cain is similarly diluted and placed intrathecally 
in the fourth space. The patient is kept flat on 
the table, or a moderate Trendelenburg position 
may be used if the patient is not pregnant or if 
there is no large abdominal tumor, intraperitoneal 
fluid or marked distention. Ephedrine sulfate, %4 
gt. hypodermically before induction of anesthesia, 
lessens blood-pressure fall, although this in itself 
is unimportant provided the pulse remains good 
and the respirations are not embarrassed. If re- 
spiratory embarrassment occurs, immediate inhala- 
tion use of oxygen under pressure and intravenous 
fluids are invariably effective. I have given over 
three thousand spinal anesthesias, with but one 
death that could be ascribed to the anesthetic; I 
admit, however, a few close calls. In the Mar- 
garet Hague Maternity Hospital, we have admin- 
istered over five thousand spinal anesthetics in the 
past eight years, with three deaths that could be 
ascribed, with any reason, to the type of anesthetic 
given. It scarcely needs saying that we should 
have long since given it up had we found the 
dangers even remotely, as present as its antagonists 
contend. ‘The vast majority of the detractors of 
the procedure have had little or no experience 
with it and possess an inferior technic. We do 
not claim it to be the only anesthetic to use or 
the best in every case, and it has definite con- 
traindications. But it is a very good and very 


safe anesthetic when properly employed, and its use 
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is not infrequently the major factor in a patient’s 


recovery from a difficult plight. 


Sacral Block 


Unfortunately, the facility of administering a spi- 
nal anesthetic has obscured the value of another 
form of nerve block —trans-sacral, with caudal, 
block. This is a perfectly safe type of anesthesia 
that is only moderately difficult to employ. The 
combination has the virtues of subdural block, with 
none of the hazards. The objections are the time 
it takes, frustrating fat and, in pregnancy, inabil- 
ity to obtain the optimum induction position. 

Although I admit that sacral block has taken a 
poor third place to spinal anesthesia and local 
infiltration in pelvic, perineal and rectal work in 
my own hands, it is a good type to have in re- 
serve for special conditions. For cases of hyper- 
tensive cardiac disease or pre-eclamptic toxemia 
with respiratory infection, or in any other case in 
which a spinal anesthesia might be somewhat haz- 
ardous or the patient is suffering with an upper 
respiratory infection of any degree, a sacral block 
is ideal. 

The technic may be rather simply and quickly 
set down, thanks to the pioneering work of 
and others,‘ who have so well standard- 
ized its application. If the prone position, with 
a cushion under the patient’s hips to raise the 
sacrum, is not possible, the next best one is the ex- 
treme Sims. Caudal block is first induced, since it 
takes about twenty minutes for it to be effectively 
obtained and because it fails in 10 to 20 per cent of 
cases. For caudal block, the puncture is made in 
the sacral hiatus in the middle of a triangle formed 
by the sacral cornua and the fourth sacral spine. 
The sacral hiatus is palpated with the finger, after 
which the needle is introduced with the bevel 
upward at an angle of 20° with the skin. The 
needle passes through the ligament and forward 
to the anterior wall of the canal; it is then re- 
tracted and depressed 20° farther. It is then 
introduced as far forward as a line joining the 
posterosuperior iliac spines. This marks the av- 
erage lower depth of the dural-sac level. It is 
essential not to carry the puncture farther, and not 
to introduce the solution if spinal fluid is then 
obtained. Thirty cubic centimeters of a 2 per cent 
novocain solution is injected or if parasacral block 
is also employed, it is better to use 30 cc. of a 1 
per cent novocain solution. I generally add about 5 
minims of epinephrine solution, about 0.5 mg. to 
each 100 cc. of anesthetic employed. 

Paravertebral sacral block may then be proceeded 
with. The landmarks here are the sacral cornua 
and the posterosuperior iliac spine. As a matter 
of fact, the point most commonly chosen for the 
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latter is the regional posterior spine, which is the 
last prominence at the posterior extremity of the 
iliac crest, usually about 1 cm. above the anatomic 
spine. The sites of injection are chosen as follows: 
wheals are raised 1 cm. medial to and below the 
regional posterior spine, with another wheal lat- 
eral to and just above the sacral cornua; a line, 
which is drawn between these two points and be- 
yond the posterosuperior spine, is divided between 
the two chosen points into three equal: parts, 
with two wheals of novocain. The ilial or upper- 
most wheal marks the aperture of the second 
sacral foramen. The cornual wheal marks the site 
of the fifth sacral foramen. The other two wheals, 
marked out between these, locate the third and 
fourth sacral foramens. The first sacral foramen 
is punctured through a wheal raised 3 cm. on the 
line above the ilial or first wheal. The manner 
of injection is as follows: The bone is met on the 
dorsum of the sacrum before the foramen is per- 
forated, and the needle is then passed in for vary- 
ing distances. It is probably easiest to remember 
that from the first to the fifth foramens, respec- 
tively, the distances that the needle enters after 
touching the bone diminishes by 0.5 cm.— from 
25 to 0.5 cm. — for each foramen, and the amount 
of novocain, a 1 per cent solution being used, di- 
minishes from 6 to 2 cc., being reduced 1 cc. for 
each foramen. This, then, permits the introduc- 
tion of 20 cc. of novocain solution on each side of 
the’ sacrum in contact with the sacral nerves as 
they emerge from the anterior surface of the 
sacrum; the radicles of the sacral and perineal 
plexuses are thus blocked. Anesthesia here follows 
very promptly, and by the time of its completion, 
caudal anesthesia is generally effective if it is to 
become so. 


Perineal Field Block 


There are several effective ways of obtaining a 
satisfactory perineal field block; the one that I 
routinely employ, which has proved satisfactory, 
is not claimed to be better than any one of the 
other methods used, but it has repeatedly given 
and continues to give satisfactory results. 


The principle employed is the blocking of nerves 
supplying the vulval and perineal region as they 
approach that area. The main injection involves 
blocking the pudic nerve as it emerges from 
Alcock’s canal near the ischial tuberosity. The 
other nerves are blocked as their terminations ap- 
proach the field. The first injection is made 
through a wheal raised over the ischial tuberosity. 
A 10-cm. needle is introduced, and bony contact 
is first made with the ischial tuberosity; it is then 
passed 2 cm. medial to and 2 cm. deeper than the 
tuberosity. This is approximately the point at 
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which the pudic nerve emerges from Alcock’s 
canal. Fifteen cubic centimeters of a 1 per cent 
solution of novocain, with ephedrine, is injected at 
this site on both sides. The needle is then with- 
drawn, reintroduced and conducted subcutaneous- 
ly about 0.5 to 1 cm. deep across the perineum to 
the ischial wheal on the opposite side. It is then 
withdrawn and directed from both wheals back- 
ward toward the anus until injections are made 
into the sphincter muscle itself. Reintroduced 
through the ischial wheals, the needle is directed 
obliquely inward toward the introitus, then de- 
flected sharply upward along the inner aspect of 
the vestibular bulb and under the labia minora, 
distending the structures with novocain as far for- 
ward as the clitoris. Thus, a diamond-shaped 
block of the introitus is evolved. The transverse bi- 
ischial infiltration with the anterior limbs blocks 
the ilioinguinal, iliohypogastric and genitocrural 
nerves, the pudendal branch of the small sciatic 
nerve and, partly, the internal and external branch- 
es of the pudic. The posterior arms block the 
hemorrhoidal branches of the pudic nerve and the 
terminations of the anococcygeal plexus, and para- 
lyze the anal sphincter. Direct infiltration of the 
pyramidal perineal body permits immediate, deep 
perineotomy. 

When the innervation of the external genitals is 
recalled, it is apparent that not only the sensory 
but also the muscular nerves of these structures 
are effectively blocked, and anesthesia is produced 
for a third or half of the way up the vagina. One 
must also remember that, even with an outlet- 
forceps application, the blade tips are far in the 
vagina, where there is less sensation but also no 
anesthesia, and anesthesia should therefore be sup- 
plemented with deliberate and gentle movements. 
For deep vaginal work in gynecology, submucosal 
local infiltration is added, as well as a broad lig- 
ament block for cervical procedures, to anesthetize 
the uterine and vaginal sympathetic plexuses. It is 
recommended that adrenalin always be added to 
the anesthetic solution. In obstetrics, the extreme 
vascularity of the parts causes a rapid washing out 
of novocain, with anesthetic failure, unless this 
precaution is taken. 

39 Gifford Avenue 
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MEDICAL PROGRESS 


HEMATOLOGY: DISEASES OTHER THAN ANEMIA 


Damesuex, M.D.* 


BOSTON 


Bone Marrow 


HE sternal bone-marrow biopsy, performed 

chiefly by means of the simple puncture tech- 
nic, has become almost a routine hematologic pro- 
cedure. Not only is it of value in the differential 
diagnosis of so-called “refractory anemia,” “pan- 
cytopenia”and so forth, but it is distinctly a neces- 
gry maneuver in ruling out leukemia in cases 
of both thrombopenic purpura and hemolytic ane- 
mia, especially when splenectomy is being seriously 
considered. The physician who familiarizes him- 
self with the technic will gradually develop a bet- 
ter understanding of the physiologic pathology 
underlying the various blood pictures. Since the 
latter may give only an imperfect reflection of 
what goes on in the blood-forming tissues, care- 
ful study of the marrow should be of real help in 
developing a fundamental knowledge of the blood 
conditions. To learn “to walk about” in the mar- 
row requires only a little instruction but a good 
deal of practice and patience. In any event, inter- 
pretation of bone-marrow pictures is not nearly 
so difficult as it seems at first glance. 


Probably the best monograph thus far on the 
bone marrow (in German) is that by Rohr,’ of 
Zurich, Switzerland. 

Recently, the sternal bone marrow has been 
utilized for therapeutic purposes. Thus, Morri- 
son and Samwick* cite the case of a patient with 
aplastic anemia who was given several injections 
of normal sternal marrow, totaling 13 cc., obtained 
from compatible donors. The patient recovered. 
It is to be noted that just prior to the bone- 
marrow “transfusion,” the patient's blood showed 
well-defined evidences of increased regenerative 
activity on the part of the marrow, that is, marked 
polychromatophilia and the presence of nucleated 
red cells. Frequent reticulocyte and platelet counts 
Were not performed. Various other forms of 
therapy, such as liver extract and iron, were also 
used. It is highly doubtful whether the few cubic 
centimeters of actual normal bone-marrow tissue 
Reprints of articles in this series are not available for distribution, but 
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injected into the sternum had any effect on an 
organ that approximates about 1400 cc. in volume. 

Fluids and blood injected into the sternal mar- 
row cavity quickly reach the venous circulation, 
as demonstrated by Tocantins and O’Neill.* These 
investigators, after a thorough study of the ster- 
nal marrow in various age groups, devised a 
special needle and adapter by which, in an emer- 
gency, it is possible to transfuse into the sternal 
cavity large quantities of blood or saline solution. 
This might conceivably be important in a case 
with extensive burns or when the veins are col- 
lapsed or inaccessible. 


Fracitity Tests 


The methods in general use for determining 
hypotonic fragility are quite inaccurate. The 
method most commonly employed, that of Giffin 
and Sanford, utilizes unmeasured drops of blood, 
which are placed in tubes containing only roughly 
estimated amounts of hypotonic saline solution. 
In the procedure of Daland and Worthley,* the 
solutions and the amount of blood are accurately 
measured. Furthermore, the blood is adjusted to 
constant volume so that even in the presence of 
severe anemia, approximatcly the same number 
of red cells are added to similar volumes of saline 
solution. Even this method, however, leaves room 
for improvement, since the tube in which begin- 
ning hemolysis is present is often difficult to de- 
fine and the other readings are also more or less 
subjective. To avoid these disadvantages, Waugh 
and Asherman’® used the Evelyn photoelectric col- 
orimeter and measured the degree of hemolysis di- 
rectly. By this method, curves of erythrocyte fragil- 
ity measuring the percentage of hemolysis with the 
various solutions of hypotonic saline could be 
drawn. In a later paper, Waugh and Lamontagne® 
illustrated an application of this method in the 
study of the changes in fragility following splenec- 
tomy in congenital hemolytic jaundice. Hunter‘ 
has recently described a similar method, and Cruz 
and his co-workers® also utilized this method in a 
unique study with radioactive iron of the effect of 
age on the susceptibility of the erythrocyte to hypo- 
tonic saline solutions. The latter authors injected 
radioactive iron into dogs rendered anemic by 
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bleeding. This “tagged” iron is present only in 
the young red cells, — reticulocytes, —and it was 
thus thought that an accurate determination of the 
relative fragility of older as against younger red 
cells could be made. The surprising result was 
obtained that the very new red cells in the cir- 
culation were “markedly less resistant” to hypo- 
tonic saline solutions than the older cells. Un- 
fortunately, this type of experiment probably does 
not yet completely solve the vexing question 
whether younger or older red cells are more fragile. 


Bioop VoLuME 


Gibson has been in great part responsible for 
perfection of the blood-volume test that utilizes 
the Evelyn photoelectric colorimeter and the Evans 
blue dye. In a recent article,® a general review of 
his findings is presented. In the diagnosis and 
follow-up of a case of polycythemia, determination 
of the blood volume is often of great value. In 
studies of hemolytic anemia, the relation of the 
total mass of hemoglobin to the urobilinogen con- 
tent of the feces gives an index of blood destruc- 
tion that is at times of diagnostic value.’ Although 
the Gibson-Evelyn method for determining the 
blood volume is universally conceded to be the 
most accurate, Ebert and Stead™ have recently 
criticized it because the cell-volume reading de- 
pends on the hematocrit and this factor is difficult 
to determine accurately. The latter investigators 
showed that the relative proportion of red cells 
varied considerably in different blood vessels of 
the body, and that the basing of the hematocrit 
on determinations made from basilic veins might 
lead to error. This has, of course, been well 
known, but is difficult to get around, unless some 
such method as that of Barcroft (utilizing carbon 
monoxide) is used. 

Hahn, Ross and their co-workers!* have de- 
vised another interesting method, which has not 
yet been applied to human beings.* From a dog 
injected with radioactive (tagged) iron, a known 
amount of blood is injected in other dogs, and the 
blood volume calculated from the relative amount 
of radioactivity present in the injected dog’s blood. 


Tests oF BLEEDING TIME 


The test in use for many years is that of Duke, 
in which a puncture of the ear is made, the re- 
sulting wound being blotted every thirty seconds. 
Ivy, Shapiro and Melnick” attempted to make the 
test more accurate by pricking the skin of the 
forearm under conditions of venostasis —a blood- 
pressure cuff being inflated over the arm to a pres- 


*Dr. J. F. Ross of the Evans Memorial, Massachusetts Memorial Hospitals, 
has recently applied this method to human blood-volume determinations 
by injecting tagged red cells from nreviously injected polycythemic patients 
into other persons. 
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sure equivalent to 40 mm. of hemoglobin. In q 
more recent article, Ivy, Nelson and Bucher" re. 
port on the standardization of the various factors 
of pressure, type of puncture, type of blade used 
and so forth. By this method, the bleeding time 
varies between sixty-one and two hundred and 
forty seconds. 


BLoop Groups 


Rh Factor 


One of the outstanding examples of progress in 
hematology during 1941 has been the development 
of knowledge concerning the Rh factor. Land- 
steiner and Wiener’ showed in 1940 that by the 
injection of bleod cells of the monkey — Macaca 
rhesus —into rabbits, an antirhesus red-cell agglu- 
tinin was built up in the rabbit serum. Curiously 
enough, it was found that this agglutinin (called 
“anti-Rh”) also agglutinated the red cells of most 
human subjects, without reference to the regular 
human blood groups (O, A, B or AB). Further 
studies by Wiener and Peters'® demonstrated 
that the cause of certain severe blood-transfu- 
sion accidents, involving donors and recipients of 
the same blood group, lay in the presence of this 
anti-Rh agglutinin in the recipient, reacting 
against the donor’s susceptible red cells, which 
contained an Rh binding substance or agglutin- 
ogen; such persons are said to be “Rh+.” Levine 
and his co-workers’ demonstrated that approxi- 
mately 85 per cent of 1035 persons were Rh+, and 
15 per cent Rh-. Thus, if an Rh- subject (that 
is, one having no Rh agglutinogen in his red cells) 
is given blood from a donor with Rh+ cells, a re- 
action will occur if the recipient’s serum contains 
the anti-Rh agglutinin. Only an Rh- person can 
possess anti-Rh agglutinin in the serum, since the 
two substances are mutually incompatible. It was 
further found that most of the transfusion reac- 
tions involving the Rh factor occurred in women, 
either pregnant or in the puerperium, who had 
been given blood from their husbands. Analysis 
of several of these cases by Wiener and Peters” 
and Levine and his co-workers!’ demonstrated 
that the recipient was Rh- but had an anti-Rh 
factor in her serum, and that the husband donor 
was an Rh+. The possibility was suggested that 
the mother might have become immunized against 
her husband’s red cells by way of the fetus (which 
usually was Rh+). The concept of isoimmuniza- 
tion in the human being by the Rh factor was 
thus developed. 

Shortly thereafter, Levine, Katzin and Burn- 
ham?® pointed out that in cases of erythroblastosis 
foetalis, the following combination of facts was 
present: the mother was Rh- and often showed 
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antiRh agglutinin in her serum, the father was 
Rh+, and the infant was Rh+. It was suggested 
by these workers, and borne out by analysis of re- 
peated cases, that some Rh- mothers might become 
immunized to the Rh factor if the baby’s red blood 
cells passed into the general circulation via the 
placenta. When this had taken place, an aggluti- 
nation reaction might occur within the placental 
tissues, damaging the red cells and producing the 
dinical picture of erythroblastosis foetalis in the 
newborn infant. This rather startling although at- 
tractive theory of isoimmunization as an explana- 
tion of the pathogenesis of the disorder has al- 
ready aroused a great deal of interest and may 
be of considerable practical significance. 

To test a subject for the presence or absence of 
Rh factor in the red cells, it is necessary to have 
anti-Rh testing serums. These are not now readily 
prepared, and reliance must be placed on human 
subjects who have developed an anti-Rh substance 
in the serum. Since these are relatively scarce and 
since, furthermore, the actual testing is somewhat 
more delicate and “tricky” than ordinary blood 
typing, it becomes essential for the practicing phy- 
sician to observe the following rules regarding 
transfusions of blood. In the first place, compati- 
bility tests, particularly with patients who are 
pregnant or in the puerperium, or who have had 
previous transfusions, should be performed by the 
Landsteiner test-tube technic. One drop of the 
serum to be tested, one drop of a 2 per cent red- 
cell suspension and one drop of physiologic saline 
solution are placed in small test tubes, incubated 
at 37°C, for thirty to sixty minutes, and centri- 
fuged for one minute at slow (500 RPM) speed, 
and the sediment of the tube is inspected’? and 
the tube observed for clumps —a definitely posi- 
tive reaction is readily observed with the naked eye, 
and a negative reaction should be checked by mi- 
croscopic examination of the sediment. Secondly, 
if a transfusion is required in pregnancy or the 
puerperium, it is best not to use the husband as a 
donor. And, finally, in erythroblastosis foetalis, 
one should go to great lengths in obtaining an 
Rh- donor for the infant, and in performing ex- 
ceedingly careful cross-matching tests preliminary 
to transfusions; the infant’s mother should not be 
used as a donor. The further general suggestions 
might be made: before a transfusion is given, the 
question whether it is really necessary should be 
asked, and typing and cross-matching should not 
be performed by the most inexperienced junior on 
the service. Correct typing and cross-matching 

fore a transfusion are important tests and de- 
serve the utmost care; they are best done by com- 
Petent, unhurried workers. 
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Miscellaneous Data 


Group A (Type II, Moss) is known to be made 
up of Stbgroups Ai and As. With the use of 
high-potency testing serums,* cells of Group A or 
Group AB can almost always be distinguished. 
However, occasional persons of Group A or AB 
react feebly even to the most potent testing serums 
and may therefore be miscalled Group O or B. 
Recently, Wiener and Silverman?® demonstrated 
that a third A agglutinogen (As) was occasionally 
present, and might be confusing in determining 
the blood group. This brings up another possible 
cause for transfusion reactions, which can be 
avoided only by very careful compatibility tests. 

The preparation of anti-M, anti-N, anti-A and 
anti-B testing serums is discussed by Silverman.” 
The difficulties involved in preparing a potent anti- 
N serum are pointed out. The use of M and N 
testing serums in the exclusion of paternity is in- 
creasing as knowledge of the importance of these 
factors gradually becomes disseminated. With de- 
velopment of potent Ai, As, Rh and possibly other 
factors, it. will be possible to increase the percent- 
age of exclusions from the present approximately 
40 per cent to a higher figure. 

The use of the so-called. “universal donor” 
(Group O or Type IV) may be distinctly dan- 
gerous if the recipient belongs to another blood 
group, because such a donor has in his serum the 
anti-A (a) and anti-B (8) agglutinins. Witebsky, 
Klendshoj and Swanson** set about the task of 
isolating the A and B specific substances and then 
adding them to blood containing anti-A and anti-B 
agglutinins, thus neutralizing the possible ill ef- 
fects of transfusing Group O blood. Both the A 
and B substances are carbohydratelike and sim- 
ilar to the complex carbohydrates that are recog- 
nized as the bearers of the type specificity of pneu- 
mococci and other organisms. Addition of small 
amounts of these substances to blood for trans- 
fusions effectively removed the anti-A and anti-B 
agglutinins and did not cause reactions. These sub- 
stances are not at present commercially available. 
They have been found of value not only in mak- 
ing Group O blood entirely compatible but also 
in neutralizing the A and B agglutinins of M, 
N and Rh testing serums. 


The moral of this section on the blood groups 
might be stated as follows: transfuse only when 
absolutely necessary and only after extremely care- 
ful compatibility tests have been performed by re- 
sponsible, experienced persons. 


*These may be obtained from the Blood Betterment Association, New York 
City, and from Lederle Laboratories, Incorporated, Pearl River, New York. 
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Wuite CELLs 
Basophils 


Doan and Reinhart** present a carefully docu- 
mented discussion of the basophil (basophil gran- 
ulocyte). They state that “of all the cells found 
in normal blood least, perhaps, is known at the 
present time about the basophil type of granulo- 
cyte.” They cite cases indicating a possible “pri- 
mary progressive specific hyperplasia of basophil 
granule leukocytes.” 


Infectious Mononucleosis 


This very common, and rarely diagnosed, condi- 
‘tion continues to be the subject of numerous re- 
ports. In a paper by Werlin, Dolgopol and 
Stern,™* the possible confusion of the condition 
with diphtheria is discussed. In 14 of 21 cases 
admitted to the Willard Parker Hospital in New 
York City, the clinical picture was considered suf- 
ficiently suspicious of diphtheria to warrant the ad- 
ministration of diphtheria antitoxin on admission. 
The authors state: 

. ... The diagnostic difficulty was further compli- 
cated in 7 of these cases by the presence of non-toxic 
diphtheria-like bacilli in the throats of 6 patients and 
in the nose of | patient. The negative toxicity tests 
of the isolated bacilli, the hematologic picture, the 
positive heterophil antibody test and the lack of re- 
sponse to the diphtheria antitoxin helped in establishing 
the correct diagnosis. 

Cerebral complications are quite frequent, and as 
Thelander and Shaw” point out, severe headache 
is often an early and prominent symptom. I have 
recently seen a number of cases in which the diag- 
nosis of “aseptic lymphocytic meningitis” or “cho- 
riomeningitis” was made. To be sure, the spinal 
fluid revealed a lymphocytosis, but there was a 
marked lymphocytosis in the peripheral blood and 
the sheep-cell agglutination test was positive. 
Sadusk”® directs attention to the temporarily pos- 
itive serologic tests for syphilis, which occur in 
approximately 15 per cent of reported cases (only 
in some series, it should be noted) and indicate 
that a positive Wassermann or Kahn reaction is 
likelier to occur in the presence of a rash. 

Smith’ directs attention to what he calls “in- 
fectious lymphocytosis.” In young patients, a tran- 
sient lymphocytosis without other symptoms or 
signs, or a more prolonged lymphocytosis follow- 
ing infections of the upper respiratory tract, is 
not uncommon. Smith contends that these cases 
are frequently confused with infectious mononu- 
cleosis, but that they should be differentiated from 
them by the essentially normal, mature character 
of the lymphocytes, and by the negative heterophil 
reaction. This differentiation is significant, since 
otherwise an underlying respiratory or other infec- 
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tious process might be missed. Essentially, Smith's 
infectious lymphocytosis is simply the lympho- 
cytic reaction commonly seen in any chronic smol- 
dering infectious process, and does not indicate a 
hitherto undescribed condition. What is more, in- 
fectious mononucleosis might best be called “infec. 
tious lymphocytosis,” since the cellular reaction js 
primarily lymphocytic and not monocytic. Acute 
cases of so-called “glandular fever” that resemble 
mononucleosis in every respect but have negative 
heterophil reactions are occasionally seen. Are 
these due to a different etiologic agent than that 
causing infectious mononucleosis, or are they sim- 
ply heterophil negative? Since the etiologic agent 
has not yet been discovered, this question is diff- 
cult to answer. 


Leukocytic Reactions, including Leukopenia 

The sulfonamide drugs continue to prove a fer- 
tile source for the development of various reactions 
involving both the red cells and the leukocytes, 
although with the use of the newer drugs, sulfa- 
thiazole and sulfadiazine, the reactions seem to 
be distinctly lessened. Rinkoff and Spring*® report 
8 cases of either severe leukopenia or agranulo- 
cytosis following the use of suifanilamide or sulfa- 
pyridine, but of 51 treated with sulfathiazole, none 
developed a toxic reaction. However, Kennedy 
and Finland*® report a case of fatal agranulocy- 
tosis following the use of sulfathiazole. Plum and 
Thomsen*® compared the agranulocytosis caused 
by amidopyrine with that induced by the sulfona- 
mides and concluded that an accompanying 
anemia was much commoner with the latter 
drugs and was often associated with a rash, al- 
though severe throat lesions were less frequent. 
The mortality rate was distinctly less in the 
sulfonamide-treated cases (67 per cent). Occa- 
sionally, marked leukocytosis and even a leuke- 
moid reaction may occur with the sulfonamides. 
These are usually either in association with or pre- 
ceding a definite hemolytic reaction. Whether or 
not some of the cases of acute leukemia seen 
following the use of sulfonamides have any rela- 
tion to the drug or are coincidental cannot be 
stated for certain, although since the drugs are 
given for almost every fever, coincidence is more 
than likely. 

Lawrence*! describes the various abnormal phys- 
iologic conditions that may result in leukopenia, 
grouping them as follows: those due to diminished 
manufacture of white blood cells (including 
aplasia and maturation arrest); those due to in- 
creased elimination of white blood cells: those 
due to an increased rate of destruction in the 
peripheral blood; those due to redistribution of 
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the leukocytes in the vascular channels; and those 
jue to redistribution of the leukocytes in the body 
1a whole, as in the leukopenic phases of certain 
cases of leukemia. He makes a plea for a more 
physiologic understanding of the various causes 
of leukopenia. An interesting type of severe leu- 
kopenia said to be caused by an increased destruc- 
tion of leukocytes by the spleen is described by 
Muether and his associates.** This condition, first 
described in a systematic way by Doan,** may be 
acute or chronic, and may even simulate agranu- 
locytosis. It is often accompanied by spleno- 
megaly, and at times by slight hemolytic jaundice. 
The bone marrow is hyperplastic. Splenectomy 
has resulted in dramatic cures. The interpretation 
of both the Columbus and the St. Louis workers 
is that the spleen destroys the leukocytes by phago- 
cytosis. It is my belief** that splenic enlargement 
often causes an increase in the normal inhibitory 
effect of that organ in the marrow, with the result 
that the marrow becomes crowded with leuko- 
cytes, which are apparently prevented from being 
delivered to the circulating blood. Splenectomy 
may result in a resumption of the normal delivery 
mechanism. In any event, splenic leukopenia and 
granulocytopenia, often of striking degree, may 
be secondary to splenomegaly and relieved dra- 
matically by splenectomy. 


Reactions to Benzol and Related Chemicals 


An increasing interest is being shown in the 
reactions of benzene chemicals on the blood- 
forming organs. Schwarz and Teleky*® state that 
the blood picture in chronic industrial benzene poi- 
soning is the result of a balance between destruc- 
tive and regenerative forces. Instead of the classic 
anemia, leukopenia and thrombopenia, temporary 
erythrocytosis, erythroblastosis, leukocytosis with 
immature white cells and even leukemia may de- 
velop. Any change from the normal should be 
an immediate indication for the removal of the 
worker from the source of exposure. It is recom- 
mended that blood examinations be made month- 
ly in workers using benzene, and every four to 
six months in those using related chemicals. Gold- 
water,** in a study of 332 workers exposed to ben- 
zol fumes in rotogravure industry in New York 
City, observed that anemia, macrocytosis and 
thrombocytopenia were the commonest abnormal- 
ues, whereas leukopenia and neutropenia were 
rather unusual. Not infrequently, relatively high 
hemoglobin values associated with elevations in 

€ mean corpuscular volume were present. In 
another paper, Goldwater and Tewksbury*? made 
a follow-up study of rotogravure workers who 
had developed blood changes as the result of ex- 
Posure to benzol and who had then been safe- 
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guarded from the hazard. Toxic effects were 
present in some cases for at least two years. Re- 
covery was manifested by an increase in red-cell 
count, a decrease in red-cell size and an increase 
in the platelet count. The usual forms of anti- 
anemic treatment appeared to have no effect in 
hastening recovery. Hamilton-Paterson**® studied 
workers exposed to benzol in the rubber indus- 
try. In this series of cases, leukopenia was the 
commonest finding, but leukocytosis and even 
leukemia occasionally developed. 

All these reports confirm an earlier one by 
Hunter*®® in which similar findings were made. 
The possibility that prolonged exposure to low 
concentrations of benzene might produce leukemia 
was first broached in this paper, and should be 
seriously considered. Careful histologic studies of 
the bone marrow and other blood-forming organs 
were made by Mallory, Gall and Brickley,*° who 
showed the very variable changes — aplastic, hypo- 
plastic, proliferative and even leukemic —that 
might develop. These changes depended on the 
intensity and duration of exposure, hyperplasia 
following prolonged exposure and hypoplasia of 
either short or long contact. The authors pointed 
out that although the evidence indicating that 
chronic exposure produces leukemia was still in- 
complete, it is nevertheless accumulating and wor- 
thy of serious consideration. Rawson, Parker and 
Jackson*? state that all their 6 cases that were diag- 
nosed as “agnogénic myeloid metaplasia” and were 
available for study gave a history of exposure to 
industrial solvents, “high-test” gasoline, carbon 
tetrachloride, paint remover or benzol. 


PotycyTHEMIA VERA 

Primary, idiopathic or true polycythemia is a 
disease of the bone marrow in which striking 
hyperplasia of all the elements — erythroblastic, 
leukocytic and megakaryocytic—continues for 
many years. This results in great increases in 
the red cells, leukocytes and platelets of the blood 
and, finally, in a great overdistention of the entire 
circulation. The cause of the continued hyper- 
plasia remains obscure, although the most attrac- 
tive theory is that of anoxia of the marrow, with 
resultant stimulation to erythropoiesis. It should 
be noted, however, that anoxia (such as that at 
high altitudes) causes only erythrocytosis, the 
platelets and granulocytes remaining normal in 
number. Davis** showed that the oral and sub- 
cutaneous administration of both ephedrine and 
amphetamine (Benzedrine) caused polycythemia 
(erythrocytosis) in dogs and rabbits, perhaps 
through vasoconstriction of the vessels of the bone 
marrow, with resultant anoxia and_ stimulation 
of erythropoiesis. This effect occurred in both 
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normal and splenectomized animals and appeared 
to be due to a real influence on red-cell produc- 
tion. 

The extreme viscosity of the blood, in addition 
to the great overdistention of the entire circulation, 
leads to the development of a sluggishly moving 
mass of blood. Offhand, it seems that the work 
of the heart should be increased. However, meas- 
urements of the cardiac and respiratory function 
in 3 relatively young patients by Altschule, Volk 
and Henstell'* revealed normal values, and the 
conclusion was made that the slowing of the blood 
flow was due to increased capillary resistance be- 
cause of the greatly increased viscosity, which, 
with the slow blood flow, the greatly increased 
platelet count and the early onset of arterio- 
sclerosis, is of course conducive to the develop- 
ment of thrombosis. 


Another complication that has recently received 
increasing attention is that of sclerosis of the 
marrow usually associated with a bone-marrow 
type of cellular proliferation (myeloid metaplasia) 
in the spleen. In last year’s progress report,** 
reference was made to a number of articles in 
which this end-result condition was discussed. That 
there is an “agnogenic myeloid metaplasia”*’ of 
the spleen, without reference to polycythemia, he- 
molytic anemia or involvement of the bone mar- 
row by neoplasm, leukemia, Gaucher’s disease and 
so forth, is questionable; nor does it seem desir- 
able to make of this condition a separate entity. 
Furthermore, that bone-marrow proliferation de- 
velops in the spleen in response to bone-marrow 
destruction elsewhere or to unusual bone-marrow 
stimulation, as in severe hemolytic anemia, has 
been known for many years; its rediscovery un- 
der a new guise is interesting but perhaps con- 
fusing. It is also likely that many of the cases 
of chronic myelogenous leukemia reported follow- 
ing polycythemia are in reality examples of this 
“burnt-out” state of polycythemia, the leukocytic 
proliferation being unusually prominent. 

In the treatment of polycythemia, all the symp- 
toms may be quickly relieved by reducing the 
blood volume to normal and keeping it so. This 
is done by semiweekly venesections of blood for 
three to five weeks (depending on the case), and 
by the use of a diet low in iron.** On the face 
of it, this appears to be a more physiologic method 
of treatment than the use of hemolytic drugs 
(phenylhydrazine), a toxic drug such as lead, as 
suggested by Falconer,** or radioactive phospho- 
rus.** Patients with polycythemia are relatively 
healthy and live for many years. The use of harm- 
ful or potentially harmful drugs seems therefore 
undesirable. 
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Hemorruacic Diseases 


The clotting of blood in blood vessels is a 
function of the enzyme-chemical factors, thrombo- 
plastin-prothrombin-fibrinogen, of the platelets and 
of the blood-vessel wall. Failure of clotting occurs 
in the presence of a defect in any of these three 
mechanisms. An analysis of 355 autopsy cases 
that showed one or another of these disturbances 
is reported by Perlman and Fox.” The suggestion 
is made that the term “hemorrhagic diathesis” be 
used, qualified by the phrase “on the basis of” 
damage to or weakness of the capillary endothe- 
lium, deficiency of the clot-forming elements or 
faulty clot retraction due to thrombocytopenia. 


Deficiency of the Clot-Promoting Elements 


Quick” gives an excellent and detailed review 
of the hemorrhagic disorders due to defects in 
the coagulation mechanism of the blood. These 
may be associated with diminished prothrombin, 
calcium deficiency, thromboplastin deficiency, fi- 
brinogen deficiency and, finally, the presence of 
anticoagulants. Ferguson”? also gives a summary of 
his and other work on the blood-clotting anomalies 
in the hemorrhagic diseases. Both authors rule 
out calcium as having any importance in these 
conditions. The original reviews should be con- 
sulted for specific information on these subjects. 


Hypoprothrombinemia. The earlier work on 
vitamin K deficiency and its bearing on hypopro- 
thrombinemia has been cited in previous reviews. 
Recent articles have extended the groundwork 
already laid. The value of protecting the newborn 
infant from the effects of a low prothrombin level 
by giving the expectant mother vitamin K from 
five to twenty-eight days prior to delivery is point- 
ed out by Valentine, Reinhold and Schneider. 
About three quarters of the infants of untreated 
mothers developed a low prothrombin level within 
forty-eight to ninety-six hours after birth, whereas 
infants of protected mothers showed no such fall. 
It is further to be noted that one of the causes of 
cerebral hemorrhage of the newborn may be hy- 
poprothrombinemia, and that the prothrombin 
level of the infant may be made normal by the 
simple injection of one of the parenteral prepara- 
tions six or eight hours before delivery. That 
liver damage results in a diminution in the pro- 
thrombin is by now well known. Lucia and Ag- 
geler™ tried to correlate the various liver-function 
tests with the diminished blood prothrombin in a 
series of cases. No definite correlation could be 
determined, although some differentiation between 
hepatic jaundice and obstructive jaundice could 
be worked out by the administration of vitamin K. 
In the presence of hepatic disease, the prothrom- 
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in clotting time could not be materially altered. 
similar findings and the development of a liver- 
function test based on this procedure are made by 
Lord and Andrus.** A hemorrhagic agent result- 
ing in an increased prothrombin time has been 
audied by Bingham, Meyer and Pohle.” This 
material, which was isolated and crystallized at the 
University of Wisconsin Agricultural Experiment 
iation, has been shown to be a dicoumouran. Syn- 
thetically prepared, it produced prolongation of the 
prothrombin and coagulation times, when given to 
dogs and human subjects. It is suggested that 
the material may prove to have a valuable place 
in clinical medicine as an anticoagulant to replace 
heparin. 

Hemophilia. Despite vigorous investigation, no 
very striking advance has occurred in either the 
pathogenesis or the treatment of hemophilia. The 
researches of Taylor and his collaborators at the 
Thorndike Memorial Laboratory, Boston City Hos- 
pital, cited in previous reviews, indicated that 
something was lacking in the globulin fraction 
of the plasma. In the meantime, the old theory 
that hemophilia is due to a diminution in throm- 
boplastin formation from unusually resistant plate- 
lets has been espoused again, chiefly by Quick,”® 
Ferguson®’ and Howell.’ Quick described a new 
diagnostic test for hemophilia based on the dimin- 
ished production of thromboplastin from abnor- 
mally resistant platelets. He found that the coag- 
ulation time of oxalated hemophilic plasma sub- 
jected to high centrifugation is markedly longer 
than that of slowly centrifuged plasma. With high 
centrifugation, the intact platelets are thrown down, 
laving a plasma poor in both free and potentially 
free thromboplastin. Ferguson suggests that hemo- 
philia is a deficiency in the plasma content of a new 
thromboplastic enzyme, the function of which is 
to mobilize calcium and cephalin for the conver- 
sion of prothrombin to thrombin. Howell con- 
siders one real difference between normal and 
hemophilic blood to be that the latter contains 
less thromboplastin in its plasma.* 

Although most of the complications of hemo- 
philia cannot be controlled except by the transfu- 
sion of fresh blood or plasma, an advance has re- 
cently been made in the control of bleeding from 
a local exposed area, such as a tooth socket. This 
has come out of the investigations of Parfentjev,°® 
who by purification of the globulin fraction of rab- 
it plasmas obtained a substance capable of pro- 
when y very small amounts 
ood. This material was 

é y on fibrinogen and could clot 

“The work of 


asciates, which hese three investigators contradicts that of Taylor and his 


indicates that platele ve li 
clot. platelets have little, if any, rel: 
Promoting globulin substance. ’ y, relation to the 
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prothrombin-free plasma. Parfentjev’s results were 
confirmed by Taylor, Lozner and Adams,*® who 
demonstrated that the material was a pseudoglob- 
ulin possessing true thrombic activity and differ- 
ing from thromboplastin. It could be prepared in 
dry, stable form. Lozner, MacDonald, Finland 
and Taylor® found that one part of dry powdered 
rabbit thrombin could clot 60,000 parts of 0.25 per 
cent citrated blood within three seconds, and was 
of distinct value in the control of hemorrhage 
from small wounds both in normal subjects and in 
those with various hemorrhagic diatheses, iaclud- 
ing hemophilia. It is probable that this material 
will shortly be commercially available. 

Although heparin, which is an anticoagulant, is 
somewhat outside the scope of this review, one 
should mention the monograph on this subject by 
Jorpes™! and a recent symposium™ on heparin and 
thrombosis. Ferguson and Glazko® have also 
contributed a short review. 

Thrombocytopenic Purpura 

The controversy still continues about whether the 
bleeding in thrombocytopenic purpura is due solely 
to a deficiency in the blood platelets or to a vas- 
cular factor. MacFarlane,** in a comprehensive 
and critical review of hemostasis, concludes that 
the platelets, aside from their role as accelerators 
of blood coagulation and clot retraction, do not 
have an essential part in the hemostatic mecha- 
nism, but that the contractility of the blood-vessel 
wall is all important. In idiopathic thrombocyto- 
penic purpura, the significance of the platelet count 
is denied, but the capillaries of the nail bed are 
very irregular and distorted. These observations 
hardly agree with the almost instantaneous response 
to splenectomy and the striking changes of the 
megakaryocytes in the marrow before and after 
the operation. Rabinowitz® contributes yet an- 
other theory, namely, that the liver function in 
the disease is somehow impaired. The oral ad- 
ministration of an amino-acid, methionine, is stated 
to be effective in controlling the spontaneous bleed- 
ing and the defective clot retraction, and to be 


“of inestimable value in the management of both 


the acute and chronic stages of the disease.” In 
view of the many substances that have been recom- 
mended in the treatment of thrombopenic purpura, 
the results with methionine must await confirma- 
tion. Elliott and Whipple“ conclude that the 
role of the spleen in the disease is active and 
important, although the capillary factor is also 
of consequence. It should be remembered, how- 
ever, that the pathognomonic feature of idiopathic 
thrombopenic purpura is the great reduction in 
the blood platelets, and that the disease is almost 
always cured, capillaries or no capillaries, by 


|| 
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splenectomy, which results in a dramatic and sus- 
tained rise in the platelet count. 

The exact relation of the spleen to the disorder 
is not entirely clear, although it is my contention 
that some sort of functional abnormality develops 
there and causes an unusual inhibition of platelet 
formation from megakaryocytes in the bone mar- 
row. This is based chiefly on bone-marrow stud- 
ies before and after splenectomy. Another method 
of approach is that of the injection of splenic ex- 
tracts prepared from splenectomized cases. Tro- 
land and Lee®’ reported a remarkable reduction 
in the platelet count of rabbits when an active 
extract (“thrombocytopen”) was injected. A num- 
ber of investigators have failed to confirm this 
apparently clear-cut finding; on the other hand, 
Rose and Boyer®® and, more recently, Otenasek 
and Lee® offer complete confirmation in several 
cases. 

What is clear in the disease is the dramatic ef- 
fect of splenectomy. With a patient bleeding 
acutely from all the orifices and into the skin, it 
is first essential to rule out acute leukemia or other 
disease and at the same time rule in the idiopathic 
form of thrombopenic purpura. The blood pic- 
ture does not always permit this differentiation, 
and for this reason, it is my custom always to 
perform a sternal puncture. If the marrow shows 
no evidence of leukemic or other proliferative le- 
sion but presents large numbers of megakaryo- 
cytes without platelet formation, immediate splenec- 
tomy is recommended, because if the natural pro- 
crastination is allowed to win out, a fatal hemor- 
rhage into a vital organ—usually the brain — 
may well occur. In the past year, I have seen 3 
such cases, in which for various reasons the de- 
cision for splenectomy was delayed; in the mean- 
time, while the discussion was continuing, the 
patient in each case had a cerebral hemorrhage 
and died. In contrast to this, in a recent dramatic 
case, a young woman had an appendectomy and 
almost simultaneously began to bleed into the 


abdominal wound and the skin, and from all the - 


orifices. Despite several transfusions, her condi- 
tion soon became desperate. There was marked 
anemia and tachycardia. After study of the blood 
and marrow indicated an idiopathic thrombopenic 
purpura, immediate splenectomy was recom- 
mended despite the obvious surgical risk and the 
recent abdominal operation. Splenectomy re- 


sulted in quick cure. In this case, the almost 
100 per cent mortality with watchful waiting was 
balanced against the perhaps 30 to 50 per cent 
mortality of splenectomy. 
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Vascular Purpura 


Bleeding into the skin or mucous membranes 
may take place in the presence of normal plate- 
lets and under conditions of capillary damage in- 
duced by infectious, toxic, allergic or unknown 
agents. The “devil’s pinches” so common in women 
and the purpura of nephritis and of the Schénlein- 
Henoch syndrome are of this vascular type. A 
deficiency in ascorbic acid leads to the capillary 
hemorrhages so common in scurvy. Vitamin C 
has been tried for many types of vascular purpura, 
but it is completely without effect except when a 
deficiency in that vitamin is present. Recently, 
vitamin P or citrin (Szent-Gyérgi) derived from 
lemon juice or orange peel has been suggested 
as a regulator of vascular permeability and, hence, 
as an effective agent in the treatment of vascular 
purpuras. Kugelmass’® reported good results with 
this material in the treatment of 2 cases of allergic 
purpura, 1 of infectious purpura and 1 of nutri- 
tional purpura. In a case of purpura hemor- 
rhagica occurring after arsenic therapy, Gorrie” 
reported quick recovery following treatment with 
vitamin P (Hesperidin, Glaxo). These results de- 
serve further study before their real value is de- 
termined. 
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CASE 28101 
PRESENTATION OF CAsE* 


A twenty-three-month-old Portuguese-American 
girl was admitted to the hospital because of dark- 
colored urine. 

One week before entry, she began to void dark 
urine and to pass light-colored stools. For two 
days previous to entry, she was feverish, and it was 
noted that the abdomen was enlarged. She had 
no vomiting, diarrhea or other systemic or consti- 
tutional symptoms. 

The family history was not contributory. The 
patient was a full-term, normally delivered infant 
who had received an adequate diet and had under- 
gone normal growth and development. 


Physical examination revealed a well-developed 
and well-nourished child whose breathing was rapid 
and shallow, but regular. There was moderate 
icterus of the skin and scleras. Shotty lymph nodes 
were palpable bilaterally in the cervical and ingui- 
nal regions. The heart and lungs were normal. 
The abdomen was protuberant and tense. The 
liver edge was palpable at the level of the um- 
bilicus. There was no spasm or tenderness. The 
spleen and kidneys were not palpable, and no 
fluid wave was obtained. Examination of the nerv- 
ous system was negative. 

The temperature was 99.6°F., the pulse 140, and 
the respirations 28. 

Several samples of urine were deep brown, with 
moderate amounts of bile. There were slight 
traces of albumin on several occasions, with re- 
peatedly negative sediments. The urine was free 
of urobilinogen. Examination of the blood showed 
a red-cell count varying between 3,560,000 and 
5,100,000 with corresponding hemoglobin determi- 
nations between 69 and 83 per cent, and white-cell 
counts ranging between 13,000 and 19,000 with a 
normal differential. The blood Hinton reaction was 
negative. Repeated biood cultures were negative. 
The venous clotting time was 7 minutes, with a 
normal clot retraction. The fasting blood sugar was 
182 mg. per 100 cc., and the blood cholesterol 268 
mg. The van den Bergh reaction was biphasic, 


*This case is presented through the courtesy of the Children’s Hospital, 
on. 
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and the nonprotein nitrogen of the blood serum 
was 28.7 mg. per 100 cc. The stools were con- 
stantly clay colored. Repeated brucellergin tests 
and tuberculin tests in dilutions up to 1:10 were 
negative. Investigation of the sputum for fungi 
was negative. 

Roentgenograms of the skull and extremities 
were negative, and those of the lungs showed a 
moderate amount of diffuse, fine, mottled peri- 
bronchial infiltration. On repeated examinations 
of the chest, the infiltration became more diffuse 
over a two-week period and then remained un- 
changed until three months later, when the lung 
fields became more vesicular and emphysematous, 

The patient remained in the hospital for four 
months. During this time, she ran an intermit- 
tent low-grade temperature, with occasional bouts 
of fever up to 103°F. Her condition remained es- 
sentially unchanged except for a slight but steadily 
progressive loss of weight. Jaundice persisted. 
Two and a half weeks after entry, the spleen be- 
came palpable. Three and a half months after 
entry, a lymph-node biopsy was interpreted as 
showing chronic nonspecific lymphadenitis. Four 
months after admission, an exploratory laparotomy 
was performed. Although the patient apparently 
withstood the procedure quite well, death oc- 
curred on the first postoperative day. 


DIFFERENTIAL DIAcNnosis 


Dr. Harry L. Muetrer: We might pause for 
a moment to remark that this is a Portuguese in- 
fant and that the onset of the jaundice may there- 
fore have been at an earlier date than was sus- 
pected, because these children are rather apt to 
have dark, olive skins. 

This patient was in the hospital for four months. 
If she had a progressive constitutional disease, it 
is surprising that her condition did not become 
much worse during that period than is apparent 
from this history. 

Painless, persistent jaundice, with clay-colored 
stools, and the large liver persisting for four 
months in a two-year-old infant certainly make 
me believe that there was some unusual cause of 
obstruction to the biliary drainage system. The 
fact that the child exhibited no gastrointestinal 
symptoms at an age when almost any disease is 
accompanied by such symptoms makes me quite 
confident that there was no disease in the gas- 
trointestinal tract. I am ruling out catarrhal 
jaundice, which is the common cause of jaun- 
dice in a child, although quite rare at this age, 
because of the long course and the fact that there 
were no gastrointestinal symptoms. 

We must assume a point of obstruction and select 
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the most likely point and cause for that obstruc- 
tion. I should consider the portal fissure the most 
probable position, and it appeals to me to place 
Hodgkin’s disease in that region. The loss of 
weight, fever, pulmonary lesion and apparently 
jormal blood picture, as well as the later devel- 
opment of splenic enlargement, are all consistent 
with Hodgkin’s disease. This condition may pre- 
ent an apparently normal blood picture, occasion- 
illy has a leukocytosis, and may have a relative 
lymphocytosis, which might explain why the dif- 
ferential count appeared normal, although there 
was a leukocytosis. The negative biopsy does not 
io my mind rule out Hodgkin’s disease. Another 
lesion that should be given serious consideration 
is lymphosarcoma in the same region, although 
the course of the disease does not fit in so well. 
Lymphosarcoma is prone to metastasize to both the 
bronchial and the mediastinal lymph nodes, and 
such metastasis must be considered. Tuberculosis 
in this position does not often cause pressure symp- 
toms, and with a negative tuberculin reaction and 
the lack of any report of calcification I should be 
inclined to rule that out. We might stop here and 
get an interpretation of the x-ray films. 

Dr. Ausrey O. Hampton: This is a very un- 
usual pulmonary picture. In the first examination, 
it looks very much like miliary tuberculosis. In 
fact, that would be my unhesitating opinion if I 
saw this film alone. I should think that it was in 
the terminal stage and that the patient would die 
much sooner than in three months — in fact, three 
days would be more likely. However, the pulmo- 
nary picture changes markedly in three months 
and shifts into something entirely different. At 
first, there was a miliary process in the lung, and 
at the last examination there is what appears to 
be pulmonary fibrosis with emphysema. I have 
not seen pulmonary fibrosis that started out as a 
miliary lesion. In some respects, the progression 
is like silicosis, which can begin with a miliary 
lesion, and later shifts into extreme fibrosis with 
blebs, but a child does not have silicosis. The 
marked increase in the anteroposterior diameter of 
the chest is like emphysema. The abdomen is 
rather unusual. Here is the shadow of what ap- 
pears to be the liver. It is unusually distinct in 
the lateral view; it is not so distinct in the an- 
eroposterior view, but it is certainly enlarged. 1 
think that the spleen is represented here — mod- 
erately enlarged, not markedly. That film was 
taken four months before death. 

Dr. Muetier: Can you make out any kidney 
shadows? 

Dr. Hampron: The right kidney appears nor- 
mal in size and shape. I do not see the left. 
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Dr. Muster: Is there any question of a re- 
troperitoneal mass? 

Dr. Hampton: No; and I do not believe that 
lymphoma would produce this chest picture unless 
a great deal of radiation had been given. 

Dr. Muetter: Could Hodgkin’s disease regress 
as the result of frequent x-ray and fluoroscopic 
studies? 

Dr. Hampton: This is a very diffuse lesion. All 
the lobes are involved alike. I do not believe we 
could produce that picture with radiation if we 
tried. 

Dr. Muetter: Is there any evidence of enlarge- 
ment or calcification of the mediastinal lymph | 
nodes? 

Dr. Hampron: No. 

Dr. Muster: I do not know much more than 
I did before we started except that I am a little 
more confused. I am convinced that this child 
had an obstructing lesion somewhere in the bil- 
iary drainage system. We must try to couple it 
with the pulmonary process and decide whether 
the primary lesion was in the lungs or in the ab- 
domen. 


Malignant tumors in infants of this age have a 
very rapid course, and I do not believe that the 
child would have been in such good condition at 
the end of four months if the metastases had been 
so widely distributed. There is also no evidence 
of a palpable mass, although that could be tucked 
up under the edge of the liver. Stone seems very 
unlikely, with the other aspects of the case, and 
of course is rare in a child of this age. I do not 
believe we have to consider it seriously. Foreign 
body should always be considered in children. Any 
foreign body that would obstruct the biliary tract 
would certainly cause some gastrointestinal symp- 
toms. Parasites should perhaps be more seri- 
ously considered than I had thought previously. 
Distoma and ascaris can both invade the common 
and intrahepatic ducts, as well as the cystic, and 
can cause obstruction. I should expect stool ex- 
aminations to pick up some evidence of that. 
There is nothing in the record to show that the 
stool examinations were made with that in mind. 
One other parasite that ought to be considered is 
the hydatid cyst. The Portuguese are sheep herd- 
ers. There is no mention in the record that these 
people had a sheep dog, but a hydatid cyst im- 
pinging on the hepatic duct could give a course 
similar to this. What type of lesion might result , 
in the lungs from ruptured hydatid cyst, I am 
frank to say I do not know, but I do not believe 
that has to be considered seriously. Tumors of 
the pancreas and gastrointestinal tract and kidney 
are rather unlikely because they would present 
other gastrointestinal or urinary signs and symp- 
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toms, none of which were present in the entire 
course. Wilms’s tumor must always be consid- 
ered in a child and on the right side can cause 
obstruction of the biliary tract. It metastasizes 
early, and I doubt whether it can present such a 
picture as this in the lungs. It also metastasizes to 
bones, and x-ray films of the long bones were neg- 
ative. Primary tumor of the liver itself seems un- 
likely. The liver was smooth; it showed no ir- 
regularities, and these tumors grow very rapidly 
and I believe would present other evidence of can- 
cer in the patient. 

Turning to the question of infection, syphilis 
should be considered. Against it are the negative 
blood Hinton reaction and the absence of changes 
in the long bone and of other stigmas. Brucella 
and fungous infections, which have been quite 
well ruled out by the clinicians, would not present 
persistent obstructive jaundice with clay-colored 
stools for that period. Liver abscess is, I think, 
a greater possibility than I originally considered. 
It possibly could be the source of multiple septic 
foci in the lung. It would be unusual for such 
foci to become fibrosed as these did, but this is an 
unusual case and we must consider every pos- 
sibility. Abscess can run a fairly silent course 
in the liver itself and be very difficult to diag- 
nose and sometimes, is diagnosed only by its me- 
tastatic lesions. Congenital anomalies are always 
a source of worry to the pediatrician. Liver cysts, 
cysts of the biliary ducts and stenosis of the ducts 
could cause half this picture but not, I believe, 
the complicated picture in the lung. 


I come back to my original thought that, to make 
a diagnosis in this case, an exploratory laparotomy 
would probably have been necessary, and whether 
it was done for that reason I do not know. I 
should say that this child had obstructive jaun- 
dice. I do not know to what the lesions in the 
lungs are due. I had picked as my first choice 
Hodgkin’s disease, but with this picture in the 
lungs I tend more to favor infection and should 
say liver abscess or localized infection in the portal 
fissure. I should also like to put in a guess, be- 
cause of the patient’s nationality, that there is a 
possibility of a hydatid cyst. 

Dr. Tracy B. Mattory: Dr. Hampton, would 
you be willing to make a diagnosis? 

Dr. Hampton: No; I have not the vaguest 
idea. I should like to know whether an oil spray 
was used. It could produce that picture in the 


lungs. 
CiinicaL 


Biliary cirrhosis, obstructive. ; 
Pulmonary fibrosis, chronic, nonspecific. 
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Dr. Diacnoses 


Obstructive jaundice. 
Liver abscess? 
Hodgkin’s disease? 
Hydatid cyst? 


ANATOMICAL D1AcGnosis 


Hand-Schueller-Christian syndrome, with in- 
volvement of liver, lungs, lymph nodes, bone 
and so forth causing interstitial emphysema 
(marked) and obstructive biliary cirrhosis, 


Discussion 


Dr. Sipney Farser*: The clinical diagnoses 
were obstructive biliary cirrhosis and chronic, non- 
specific pulmonary fibrosis. The exact nature of 
the disease was not understood by the clinicians 
during the life of the child, and nothing was 
learned from the clinical studies. As Dr. Mueller 
pointed out in the clinical history, the child was 
not malnourished and was really more unhappy 
than desperately ill throughout most of the course. 

At autopsy, a granulomatous process that in- 
volved many parts of the body but mainly the 
lungs, the lymph nodes, the liver and the bone 
marrow, and also the kidney, uterus and tongue, 
was found. There was an obstructive biliary 
cirrhosis secondary in part to pressure on the com- 
mon duct caused by enlarged lymph nodes and a 
mass of granulation tissue, and in part to com- 
pression of the intrahepatic bile ducts by masses 
of granulation tissue and granulomatous involve- 
ment of the liver parenchyma. A considerable 
amount of fibrous-tissue replacement of destroyed 
liver parenchyma was present throughout the 
liver. The greater amount of obstruction was 
caused by pressure on the common duct. The 
extraordinary x-ray picture of the lungs was caused 


by diffuse destruction of the alveolar walls and 


infiltration of the interstitial tissues of the lungs 
by the same type of granulomatous process ob- 
served in the extrahepatic lymph nodes and in 
the liver. Secondary to the destruction of alveolar 
walls, an escape of air into the interstices of the 
lung occurred, causing numerous small blebs and 
pseudocysts widely scattered throughout all lobes 
of both lungs. Histologically, the granulomatous 
process in the various parts of the body was char- 
acterized by the presence of large mononuclear 
cells, the cytoplasm containing large or small 
droplets of lipid or cellular debris, varying degrees 
of fibrosis and a cellular reaction composed of 
lymphocytes, occasional plasma cells and, in rare 
places where necrosis was present, polymorphonu- 


*Assistant professor of pathology, Harvard Medical School; pathologist, 
Children’s Hospital. 
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dear leukocytes. The lipid material in the large 
mononuclear cells stained readily by the scharlach 
a method, and some of the lipid was definitely 
doubly refractile. 

The exact cause of this granulomatous process 
unknown, and no further evidence of etiologic 
value was obtained from this post-mortem exam- 
ination. Material from the lung and from the 
liver was injected by a variety of methods into a 
aumber of laboratory animals without the produc- 
ion of any lesion. Bacteriologic study of the 
heart’s blood and tissue from the liver and spleen 
by aerobic, anaerobic and partial tension methods 
revealed no growth. The gross and histologic 
fndings were consistent with what has been de- 
«ribed as one variant of the Hand-Schueller- 
Christian disease, and what some writers have 
called Letterer-Siwe disease. Some patients with 
lung changes of the same type as those described 
here have had, in addition, numerous small skin 
lesions, which are often taken for tuberculides. 
Some of these patients have had destructive lesions 
of the skull or other parts of the skeleton. The 
dinical picture is often obscured by the peculiar 
localization of the pathologic process. In this 
patient, the icterus was the most significant part 
of the clinical picture and is explained mainly by 
accidental obstruction to the outflow of bile by 
involvement of the extrahepatic lymph nodes. 
Some patients have severe destruction of the pe- 
trous portion of the temporal bone. After opera- 
tion, a foul purulent exudate, which may persist 
for weeks or months, may be found, bacterial 
infection being of only secondary importance. 


A study of material obtained at operation and 
at autopsy of patients of the type under discus- 
sion and from patients with less dramatic visceral 
involvement, or with lesions limited apparently to 
the skeleton, has forced me to adopt a working 
hypothesis that Hand-Schueller-Christian disease, 
Letterer-Siwe disease and the condition that has 
come to be known in the last year or two as 
eosinophilic granuloma of bone or solitary granu- 
loma of bone are all variants of the same disease. 
Certainly, it is generally recognized that the classi- 
cal Hand-Schueller-Christian triad of exophthal- 
mos, diabetes insipidus and skeletal involvement 
represents but one manifestation of the basic path- 
dlogic process. The disease appears to be a self- 
limiting granuloma. Of greatest consequence in 

€ prognosis is the anatomic localization of the 
esions, 

A Puysictan: Are the lesions radiosensitive? 

Dr. Farber: Yes; we have not had very much 
“xperience, but we have learned that the bone 
“ions particularly are extraordinarily radiosensi- 
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tive. At this time, we have a patient on the 
wards of the Children’s Hospital with liver in- 
volvement similar to that of the patient under dis- 
cussion today. The liver is receiving radiation 
therapy. 

A Puysician: Why did they operate? 

Dr. Farser: The operation was performed in 
part to relieve biliary obstruction, if possible, and 
in part to find out the nature of the pathologic 
process. 


CASE 28102 


PRESENTATION OF CASE 


An eleven-year-old schoolboy, apparently in good 
health, while playing vigorously outdoors suddenly 
fell unconscious, took a few breaths and died. A 
slight sanguineous oozing appeared from the 
mouth. 

At birth, the patient had been delivered at term 
by forceps but appeared to be well. During his 
first year, he had presented a difficult feeding prob- 
lem. At the age of two years, he had a moderately 
severe upper respiratory infection; at four, he had 
an attack of unexplained high fever for a few days 
culminating in a convulsion and recovery. 

At five years of age, he had a severe illness that 
began as a bowel upset with eight to nine move- 
ments a day and a little mucus in the stools. The 
family physician noted for the first time slight car- 
diac enlargement, a rather rapid rate and a slight 
apical systolic murmur. There was no fever, rash, 
epistaxis or joint pains. In two or three days, the 
bowel irregularity subsided, but the heart action 
continued overactive without obvious cause. The 
patient remained quietly at home. Two weeks la- 
ter, he awoke at midnight complaining of abdom- 
inal pain. He was taken to another hospital, 
where he was found to have a normal tempera- 
ture. He was pale but not cyanotic. The respira- 
tions were rapid. There was considerable pufh- 
ness of the face and hands, and slight pitting of 
the lower legs. The throat was normal, and the 
lungs were clear. The cervical veins were swollen 
and pulsating, and the liver was large and very 
tender and extended to the umbilicus. 

The heart was considerably enlarged, rapid and 
regular at 140. The most striking auscultatory 
finding was a marked gallop rhythm. There was 
also a soft apical systolic murmur, which later was 
inconstant from day to day and ultimately dis- 
appeared. 

The urine was normal on several examinations. 
The blood showed a red-cell count of 4,700,000 
with a hemoglobin of 94 per cent, and a white- 
cell count of 7600 with a normal differential count 
and smear. 
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An electrocardiogram showed a sinus tachy- 
cardia at 130 to 140, and moderate left-axis devia- 
tion. The T waves were low in all leads and flat 
in Lead 1. The P waves were rather high. The 


PR interval measured 0.17 second. 


An x-ray film showed generalized enlargement 
of the heart both to the right and to the left, with- 
out characteristic shape. The transverse diameter 
was 11.3 cm., and the internal diameter of the 
chest 18.8 cm. The lungs were normal. 


In the hospital, the patient was given 5 gr. of 
digitalis the first day, 8 gr. the second day, and 
4Y, or. the third day, resulting in a striking slow- 
ing of the rate from 140 to 100 and a consequent 
marked improvement in the clinical picture — 
namely, a brisk diuresis, improvement in the qual- 
ity of the heart sounds and a lessening in the 
intensity of the gallop to the order of a mod- 
erately loud third sound. No murmur was then 
audible. The peripheral edema disappeared in 
three or four days, and after ten days the liver 
receded to the costal margin. Two later x-ray 
films showed no significant change in heart size, 
and three subsequent electrocardiograms showed 
slightly less left-axis deviation than that on ad- 
mission but otherwise remained unchanged, in- 
cluding the PR interval. The patient was dis- 
charged after a month of hospitalization on a 
daily ration of 34 gr. of digitalis. 


During the next six years, up to his sudden 
death, the patient remained in good health, grew 
normally, and was precocious mentally. His ac- 
tivities were essentially normal for a boy of his 
age. He was followed by his physicians about 
twice a year, and at times there was a tendency to 
mild tachycardia. On these occasions, the gallop 
thythm reappeared but subsided with rest and 
slight increases in the digitalis ration. The heart 
remained enlarged. 

Two years before death,—because of vague 
abdominal discomfort,—a_ gastrointestinal series 
was done in this hospital. The first portion of the 
duodenum showed a redundant loop crossed by a 
pressure defect. This deformity, which could be 
obliterated by manipulation, suggested to the 
roentgenologist an anatomic variation of the du- 
odenum caused by an aberrant mesenteric artery. 

One month before death, at the time of a rou- 
tine checkup, the patient was well except for a 
slight respiratory infection. ‘There was no cyanosis 
or clubbing and no palpable liver or spleen. There 
was a slight prominence of the left chest anterior- 
ly. The cardiac apex was visible in the fifth in- 
terspace 8 cm. from the midsternal line and 2 cm. 
outside the midclavicular line. The action was 
quiet and regular at 80. There were no murmurs. 
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In the recumbent position, there was a slight third 
sound. The blood pressure was 95 systolic, 65 
diastolic. Under the fluoroscope, the heart was 
moderately enlarged and globular in shape. The 
transverse diameter was 11.6 cm., and the internal 
diameter of the chest 19.5 cm. The lungs were 
normal. An electrocardiogram showed moderate 
to marked left-axis deviation and a PR interval 
of 0.20 second. The T waves in Lead 1 were in- 
verted, and the P waves were slightly prominent, 
It was thought that the patient was doing well. 


DIFFERENTIAL DIAGNosIs 


Dr. Paut D. Waite: If this eleven-year-old boy 
had heart disease, —and his end sounds like a 
cardiac death, since most cerebral deaths are not 
so speedy,—the kind should be, in the order of 
probability, rheumatic, congenital or (quite pos- 
sibly in the present case) something else. If it 
was either rheumatic or congenital, it was a rare 
case. 


I cannot make much of these first events in 
the past history in view of what followed. Rheu- 
matic fever generally does not take the course 
of a high fever culminating in a convulsion. 


Almost any illness at the age of five may, how- 
ever, excite acute active rheumatic heart disease, 
and it is possible that the sickness at that time 
induced the first manifestation of rheumatic or 
rheumatic-like heart disease with cardiac enlarge- 
ment and rapid heart rate. From the intestinal 
trouble, I tried to work in some parasitic myo- 
cardial disease beginning during this illness, but 
I was unable to do so. 


We do not know just how severe the abdom- 
inal pain was, except that it was severe enough 
to wake the patient up. One wonders if it was a 
complication associated with heart failure, such 
as liver engorgement. Pericarditis, dry or with 
effusion, sometimes gives rise to epigastric pain. 


The patient had been flat in bed, so that this 
generalized edema may have been either cardiac 
or renal. So far as the cardiac examination is 
concerned, the edema might have been secondary 
to pericardial effusion, or it might more likely 
have been due to congestive heart failure. One 
hears a gallop rhythm frequently in constrictive 
pericarditis, but not in cases of acute pericarditis 
with effusion. The gallop rhythm is, however, 
much more in favor of cardiac dilatation. It can 
be induced by heart block alone, with long PR 
intervals in the electrocardiogram; the auricular 
contraction can then be heard. 

Was the blood pressure noted at that time? 

Dr. Epwarp F, Brann: It was essentially the 
same as it was later on. 
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Dre. Wute: The fact that the urine was nor- 
mal on several occasions is important. We do 
know that at this age an acute nephritis may be 
,ssociated, as Dr. Longcope and others have shown, 
with cardiac dilatation and often with failure that 
may take months to clear up. 

The left-axis deviation is suggestive of something 
unusual at five, for even when of moderate de- 
gree it is rare at this age. The low T waves were 
abnormal and fit in with pericardial or myocardial 
disease, leaving out, of course, a state of myxedema 
or some other rare factor that would be very un- 
likely in this boy. The PR interval was rather 
long, but not excessively so. 

Are there any x-ray films? 

Dr. Ausrey O. Hampton: This film was taken 
ix years before death. There was not much 
change in later examinations. 

Dr. Wire: This film shows generalized en- 
largement of the heart. The shadow is rather 
globular and not diagnostic, so far as I know, 
of any one condition. There is, of course, so- 
called “idiopathic cardiac hypertrophy,” congenital 
or not, in young children, which usually does not 
allow survival to this age. The x-ray picture 
is sometimes like this one. Such cases are, how- 
ever, being subdivided, and an ample cause for 
the hypertrophy is usually foynd. 

Dr. Hampton: Do you want to explain why 
the left main bronchus is elevated? I think it is 
an unusual finding for almost any type of heart dis- 
ease unaccompanied by left auricular enlargement. 


Dr. Wurre: Enlargement of the left auricle is 
certainly the usual cause for such a blunt-angled 
bifurcation of the trachea, and yet there is no 
particular reason to think that the left auricle 
was predominantly enlarged in the present case. 
I do not know that I have seen it in congenital 
enlargement of the heart. We have, however, no 
oblique view to indicate the presence or absence 
of some enlargement of the left auricle. 


The patient was able to tolerate a good deal of 
digitalis — most children can. The result was an 
excellent classic digitalis effect in the presence of 
normal rhythm. Undoubtedly, the digitalis was 
responsible for the improvement in this case. He 
apparently continued with digitalis throughout the 
rest of his life. Is that true, Dr. Bland? 

Dr. Buanp: That is correct. 

Dr. Wire: “No murmur was then audible.” 
his is unusual in the presence of rheumatic heart 
disease because even dilatation, which may per- 
‘ist, results in most cases in a permanent mur- 


mur or murmurs, whether the valves are deformed 
Or not. 
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The patient left the hospital, to remain away 
for six years, in a fair state of health, except for 
one interval. He was, however, really a patient 
for those six years, not a hale and hearty, strong 
boy. The myocardial reserve seems to have been 
distinctly limited. 

The aberrant mesenteric artery is very intri- 
guing. It may be a clue to anomalies elsewhere. 


The absence of cyanosis and clubbing rules out 
quite definitely the cyanotic type of congenital 
heart disease. Rarely, the tetralogy of Fallot may 
be associated with only slight cyanosis, but I do 


not believe that we can consider the usual causes 


for the cyanotic type of congenital heart disease 
in this case. 


The slight prominence of the left chest anteriorly 
is due, I suppose, to the marked enlargement of 
the heart during growth, which forced the chest 
wall forward. 


Did the fluoroscopic examination show the same 
findings as the earlier x-ray film? 


Dr. Hampton: Yes; both recorded a transverse 
diameter of about 11 cm. 


Dr. Wuite: The heart had not grown rapidly 
larger. That is, it stayed large without great 
change all those six years, while the body was 
growing. Digitalis may haye helped to maintain 
fairly good myocardial tone and thus may have 
prevented greater enlargement. 


This electrocardiogram might be the record of 
a very large heart, with hypertrophy predominately 
of the left ventricle. Inversion of T waves does 
not necessarily mean coronary-artery disease. A 
large left ventricle, with or without coronary dis- 
ease, may produce this picture. 

The death sounds like that due to coronary in- 
sufficiency. As I said in the beginning, the diag- 
nosis must be heart disease of either rheumatic, 
congenital or unknown cause, and so far as I 
can make any positive diagnosis, it must be la- 
beled “unknown.” But I shall make an attempt. 
It is obvious that the patient had a large heart, par- 
ticularly involving the left ventricle. There is no 
reason to doubt that. Whether the left auricle 
was large and what the other heart chambers may 
have shown, I do not know. I suspect that the 
heart was enlarged throughout, though in the 
left ventricle predominately. 

There was no evidence of hypertension, either 
systemic or pulmonary, and no evidence of val- 
vular defect. There was myocardial disease, I 
think, of some sort— what kind, I cannot deter- 
mine. Was it rheumatic without valvular disease? 
I wonder if enlarged hearts of unknown origin 
that we encounter in rare cases in adult life may 
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not be rheumatic after all, even in the absence 
of a positive rheumatic history or of any valvu- 
lar deformity, left over from an insidious rheu- 
matic infection involving the myocardium alone 
in childhood. There probably are a few of these 
cases, but of course we cannot prove them. And 
they are not common. Or this child’s heart dis- 
ease may have come directly from the sudden se- 
vere and obscure intestinal illness; we are, how- 
ever, not acquainted with that kind of heart dis- 
ease, if it exists. The patient had not had diph- 
theria. The electrocardiogram did not resemble 
such an effect. Was it toxic poisoning of un- 
known nature? Or was it a congenital anomaly 
of the blood supply? I am intrigued by that 
idea. This patient is rather old for it, and yet in 
France during the last war, in 1916, I attended 
the autopsy of a young soldier with an anomalous 
coronary circulation. His death was sudden, and 
we thought that it was probably due to an insufh- 
cient coronary blood supply. Consequently one 
can live to the age of eleven and beyond and die 
suddenly with an anomalous coronary blood sup- 
ply. In the very striking case that we had in 
this hospital several years ago, the patient did not 
survive longer than a few months after birth. 
That patient had a left coronary artery that arose 
from the pulmonary artery and supplied the left 
ventricle with venous blood. We thought that, 
despite his age, he had angina pectoris. The elec- 
trocardiogram showed inversion of the T waves 
in Lead 1. Later, we found the congenital anomaly 
and a very large heart with extensive myocardial 
degeneration throughout the left ventricle. Per- 
haps the aberrant mesenteric artery is a clue to 
anomalous circulation elsewhere. Could this have 
been von Gierke’s, that is, glycogen-storage, dis- 
ease? The boy was distinctly old for it, but I do 
not know what the oldest case on record is. The 
lesion might, I suppose, have been rhabdomyoma, 
which I know very little about except that most 
patients do not survive nearly to this age; most 
of them die within a few months after birth. 

I shall guess one of the bizarre diagnoses this 
time; perhaps a more likely one might be rheu- 
matic or unknown heart disease, but I favor a 
congenital anomaly and put my first bet on anom- 
alous coronary blood supply and my next on 
von Gierke’s disease; a remote possibility is some 
tumor such as a rhabdomyoma. My second choice 
as to type is rheumatic heart disease of very un- 
usual form, and my last choice is something else 
that may well have been the answer that I may not 
even have mentioned. 

Dr. Brann: I first saw this boy during his 
severe illness six years ago at the Children’s Hos- 
pital at the request of the late Dr. Kenneth Black- 
fan. We were much impressed by his rapid im- 
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provement on digitalis; so much so that we ac. 
cepted it as clinical evidence against a serious 
myocarditis on an infectious basis, such as rhey- 
matic, diphtheritic or secondary to acute nephritis 
Thereafter, the patient lived a fairly normal and 
very active life. He was closely followed because 
of our special interest in what we considered 4 
most unusual form of heart disease and also be. 
cause of his parents’ natural apprehension about 
his future. 

The only other comment I should like to make 
is that I was intrigued by Dr. Hampton's sug- 
gestion two years before the patient died that he 
had an aberrant mesenteric artery, because it gave 
some support to Dr. Blackfan’s and my opinion 
that this was a congenital idiopathic hypertrophy 
of the heart. I do not know the exact explanation 
for the unexpected death. 

Dr. Howarp B. Spracue: I suppose that the 
patient might have had a three-chambered heart. 
The electrocardiogram is not like that in our se- 
ries of one case, but it is a possibility. 


CurinicaL DIAGNosEs 


Congenital idiopathic hypertrophy of the heart. 
Aberrant vessel in region of duodenum. 


Dr. Wuire’s DiacNnoses 


Marked cardiac enlargement, of unknown cause. 

Congenital anomaly of the coronary circulation? 

Von Gierke’s (glycogen-storage) disease? ? 

Rheumatic heart disease, without valvular de- 
formity??? 


ANATOMICAL D1AcGNosis 


Hypertrophy of the heart, cause unknown. 


PATHOLOGICAL Discussion 


Dr. Tracy B. Mattory: This is the type of case 
in which the Pathology Department has to con- 
fess complete failure too. This patient had a very 
large heart — 240 gm.; the estimated normal size 
for a boy of his age would be around 112 gm. 
This was twice the normal size. All the cham- 
bers of the heart took part in the dilatation and 
hypertrophy quite uniformly, with no evidence of 
preponderance in either side. Besides hypertrophy, 
the only definite finding was a generalized thick- 
ening of the endocardium, notable in both ven- 
tricles and even a little more marked in the left 
auricle. The mitral valve showed two or three 
spots of fibrous thickening that did not suggest 
rheumatic endocarditis. The chordae tendineae 
were not in the least thickened or short, and 
there was no interadherence of the leaflets. Mi 
croscopically, there was no valvulitis. We cut 4 
great many sections of different portions of the 
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myocardium, and there was no fibrosis and noth- 
ing to suggest an Aschoff nodule or any arterial 
involvement. The coronary arteries were normal 
in size and location. The aberrant artery, which 
Dr. Hampton suggested, was found crossing the 
duodenum. There was an azygos lobe of the 
ung. Possibly, these two things could be inter- 
reted as evidence of congenital defect, and we can 
call this congenital hypertrophy. I know no way 
of settling the matter. I can simply make a diag- 
nosis of hypertrophy of the heart, cause unknown. 
Dr. Wurre: On further review of this case, 
| believe it unwise to label it as an example of 
“congenital idiopathic hypertrophy” of the heart. 
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There certainly was hypertrophy, with a history 
of congestive failure and a cardiac death, but there 
was no evidence of any heart trouble until the 
severe illness at five. To my mind, that illness 
in some manner, toxic or otherwise, which we do 
not understand, quite probably injured the heart. 
In view of the intestinal symptoms and fever 
during the severe acute illness at the age of five, 
when the heart trouble seemed to begin, it has 
been suggested that an acute trichinous invasion 
of the body may have set off the heart trouble. 

Dr. Matrory: I think in that case we should 
have found encysted trichinae, since once encysted 
they never disappear. 
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“THE AMERICAN WAY OF LIFE” 


Purasts play an important part in shaping the 
decisions of our national life, as they flash through 
the minds of men and women and strike fire from 
their imaginations. They help to constitute the 
emotional propaganda by which we form our judg- 
ments and see more clearly, or so we hope, the 
differences between right and wrong. 

In 1917, American youth took the eastward pas- 
sage to “make the world safe for democracy,” and 
if there is too much uncertainty concerning the 
idealism of the movement, let the doubter see the 
panels painted by John Singer Sargent in the 
Widener Library at Cambridge. In 1942, we find 
ourselves having again accepted the challenge, 
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that in this world of chaos we may preserve “the 
American way of life.” 

What is this way of life, of which we are so 
proud when we find it threatened? Let us call 
it the opportunity that we, as a people, have seized 
and preserved of determining our own national 
destiny and of maintaining certain constitutional 
rights of the individual. We may not have planned 
our destiny well or pursued it with vigor, and 
we may have saddled ourselves with a govern- 
ment by bureaus; but we have done so of our 
own free will, through our elected representatives, 
and we still have the power to change it all, should 
we decide that there is a need. 


In the last decade, our freedom has been jeop- 
ardized by forces that have required extraordinary 
opposing measures. Our economic structure has 
failed us to the point where we have been willing 
to accept an unbelievable amount of restriction 
in our daily activities, and in the midst of this 
depression, in 1931, a wave of aggression was 
started by totalitarian nations that we, and their 
other democratic neighbors, lacked the courage to 
stop. 

When military aggression finally assumed epi- 
demic proportions, we became aware of our own 


_danger and began to make the sacrifices that might 


preserve this American way of life. Voluntarily, 
we have accepted military conscription; voluntarily, 


: We are giving up our business, our professional lives 


and our family ties to further the great business of 
national defense; voluntarily, we have assumed in- 
creased taxation, burdensome debts and obedience 
to dictatorial powers, that, in the end, we might 
return to our free way of living. 


We have, however, no guarantee that our lib- 
erties will be returned to us unless we ourselves 
retain a spirit of freedom that will require their 
return. Planned economies are still in the mak- 
ing, and it is said that federal socialization of 
medicine has by no means been permanently aban- 
doned. 

It will be well for us all to remember the words 
of Benjamin Franklin: “You have a Republic, if 
you can keep it.” 
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sANATORIUM CARE FOR 
RHEUMATIC CHILDREN 


List May, the Sharon Sanatorium closed its 
joors to patients with tuberculosis. In the fall 
of 1938, a small group of children with rheumatic 
fever were placed in an isolated pavilion; this 
sep was owing to the fact, now increasingly ap- 
parent, that the ultimate prognosis in this disease 
is determined not so much by the onset as by the 


insult of repeated attacks, which are so often precip- * 


itated by infections of the upper respiratory tract. 
The children were protected, so far as possible, 
from exposure to infections of the upper respira- 
tory tract, lived on open porches, even during the 
winter, and were kept on more or less of a tuber- 
culosis regime. The preliminary results of this 
sudy,* undertaken jointly by the sanatorium and 
the Children’s Mission to Children, were so satis- 
factory that the directors of the sanatorium be- 
came convinced that all the energies of the in- 
sitution should be devoted to the care of rheumatic 
children. 


In line with this change of policy, the sanatorium 
has been extensively rebuilt, and equipment for 
intensive clinical and laboratory studies has been 
installed. With a bed capacity of forty, divided 
equally between two buildings, the feature of small 
units has been preserved. 


To provide for the sanatorium care and study 
of children with rheumatic infection is a new un- 
dertaking that should be followed with extreme 
interest by all members of the medical profession. 
lf the results are confirmatory of those obtained 
with the preliminary group, it seems likely that a 
means will be provided for reducing not only the 
mortality but also the cardiac crippling that is 
the usual accompaniment of the disease. 


*Hubbard, J. P., and Griffin, W. A. Open-air sanatorium care for patients 


Ds eve and rheumatic heart disease. New Eng. J]. Med. 


OBITUARY 
HENRY AUSTIN WOOD 
1855 — 1942 


On February 21, 1942, the long life of Henry 
Austin Wood, of Waltham, was closed at the age 
of cighty-six. Born in Upton, Massachusetts, he 
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attended Exeter and Harvard, receiving his medi- 
cal degree in 1883 and settling in Waltham in 
1888. Here he practiced medicine and surgery 
through the professionally eventful years that fol- 
lowed, becoming one of those remarkable doctors 
whose friends are legion and whose accomplish- 
ments are almost legendary in their native heaths. 
Of the more than 4000 babies he delivered, prob- 
ably over half were born in their homes. How 
many major abdominal operations he performed 
can hardly be estimated, but many recall pro- 
tracted periods when they averaged one a day; 
if a day passed without one major operation, there 
were usually two or three of them on the day 
following. This volume of work may be easily 
surpassed in the activities of many specialists, but 
it must be recalled that the doctor personally 
attended to all the practice that generated these 
deliveries and operations, if one is to appreciate 
the immensity of Dr. Wood’s daily, monthly and 
yearly rounds. For a quarter of a century, he 
served on the School Committee; for half a cen- 
tury on the staff of the Waltham Hospital; for 
many years on many local boards and commit- 
tees of the city in which he worked and lived and 
of which he was a part. The remarkable thing, 
and in his later years the notorious thing, about 
Henry Wood was his capacity to endure this con- 
tinual pressure. Younger doctors have frequently 
embarked on such a life, only to find themselves 
burned out at the end of a decade. Dr. Wood 
wore out scores of horses, and later when the 
Fords came, he wore out the Fords. 


The qualities that permit a man to accomplish 
this are of interest. There must first be mental 
and physical vigor, but that is not all. Many a 
vigorous character has made a fair bid for similar 
accomplishment only to learn what every woman 
knows: that his wife must contribute quite as 
much to such a life as he himself. And other 
men are tripped in their headlong course by their 
children, or by their inability to secure the faith- 
ful ancillary services needed to keep such a prac- 
tice rolling. Henry Wood was fortunate in all 
these ways; he attracted faithful servants, like 
Mary Manning and Frank Christmas; his chil- 
dren never tripped him up; but above all he mar- 
ried a discerning and unselfish person who over 
the years became equally well known and beloved 
in her adopted city — Anna Wharton Smith. She, 
two daughters and two sons survive him. Al- 
though it was not the sort of thing he talked 
about, in his declining years it was a great com- 
fort that the younger son was carrying on his 
practice in the modern way. 


D. OH. 
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MEDICAL EPONYM 
Murruy MANEUVER 


On December 18, 1902, Dr. John Benjamin Mur- 
_ phy (1857-1916) described the following diagnostic 
maneuver, to which his name is frequently given, 
before the New York Academy of Medicine. His 
paper appeared in Medical News (82: 825-833, 
1903), under the title, “The Diagnosis of Gall- 
Stones.” 


.... The most characteristic and constant sign of 
gall-bladder hypersensitiveness is the inability of the 
patient to take a full, deep inspiration, when the physi- 
cian’s fingers are hooked up deep beneath the right 
costal arch below the hepatic margin. The diaphragm 
forces the liver down until the sensitive gall-bladder 
reaches the examining fingers, when the inspiration 
suddenly ceases as though it had been shut off. I have 
never found this sign absent in a calculous or infectious 


case of gall-bladder, or duct disease. 
R. W.B. 


MASSACHUSETTS MEDICAL SOCIETY 


COMMITTEE ON MATERNAL WELFARE* 


Cast History: Post-PARTUM HEMORRHAGE 
FOLLOWED BY SEPSIS AND DEATH 


A thirty-nine-year-old primipara was first seen 
when approximately two months pregnant and 
was followed for approximately every three weeks 
until the onset of labor. The prenatal care was 
excellent. The. past history was not remarkable. 
The heart and lungs were normal, as was the 
blood pressure. The blood Wassermann reaction 
was negative. Measurements of the pelvis were 
said to be normal. Pregnancy was uncomplicated 
except for grippe at about seven months. 


Labor was normal and lasted only six hours, be- 
ing terminated by a simple forceps delivery. Pre- 
vious to delivery, the patient had been given two 
injections of pituitary extract, each consisting of 5 
minims. She sustained a first-degree tear of the 
perineum. There was difficulty in ‘the delivery 
of the placenta, which was expelled only after the 
greatest effort. The central part of the placenta was 
described as pale and had apparently been firmly 


*A series of selected case histories will be published weekly. Comments 
and questions by subscribers are solicited and will be answered by members 
of the committee. Letters should be addressed to the secretary, Dr. 
Raymond S. Titus, 330 Dartmouth Street, Boston. 
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attached to the uterus. There was no mention of 
unusual bleeding until two hours after the pla- 
centa had been delivered. At this time, the pa- 
tient was said to have been flowing very freely, 
Ice, ergot, pituitary extract and morphine were 
administered. The patient suffered another severe 
hemorrhage the following morning, and she was 
given 500 cc. of citrated blood. On the fourth 
day, a septic temperature developed. Two more 
transfusions were administered. Death from sep- 
sis resulted on the seventh day. No autopsy was 
performed. 


Comment. The use of pituitary extract in such 
large doses cannot be condoned. Presumably, al- 
though the record does not state this, the adminis- 
tration was delayed until full dilatation. The in- 
telligent use of pituitary extract in minim doses 
after full dilatation when there is no dispropor- 
tion is good obstetrics and frequently results in 
normal delivery. The record makes no note of 
any difficulty in the delivery, nor did the patient 
suffer any severe lacerations. Episiotomy was not 
performed. Most obstetricians prefer episiotomy, 
with its resultant clean wound, to the ragged lacer- 
ation that the perineum so often sustains. The de- 
scription of the placenta leads one to think that 
some placental tissue may have remained because 
of a minor degree of adherent placenta, or possi- 
bly that a true area of placenta accreta existed. 
The hemorrhage following so long after delivery, 
with the description of the placenta, confirms this 
supposition, and the fact that no subsequent hem- 
orrhage is recorded in no way contradicts it. There 
is no mention in the record that the uterus was 
invaded after delivery. A hemorrhage such as 
that described usually stimulates intrauterine in- 
vestigation. If the uterus had been invaded and 
an accreta diagnosed, hysterectomy after transfu- 
sion would have been the logical course. If a 
piece of adherent placenta had been found as the 
cause of this post-partum hemorrhage, it might 
have been removed manually. At any rate, in the 
face of such hemorrhage, it would have been wise 
to have packed the uterus and, if hemorrhage con- 
tinued, to consider the advisability of hysterectomy. 
According to the record, however, no subsequent 
hemorrhage developed, but sepsis did follow. It is 
quite possible, in spite of the lack of positive 
evidence, that the uterus in some way was invaded 
at the time of the severe hemorrhage. If this was 
so, the following sepsis may have had its begin- 
ning in this manipulation. This death occurred 
before the era of chemotherapy. 
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Sponsor: Norman Popkin, 145 State Street, Springfield. 

Leary, Joun E., 194 Summer Avenue, Springfield. 

Tufts College Medical School, 1940. 


Scuwartz, Leo, 110 West Alvord Street, Springfield. 
Middlesex University School of Medicine, 1933. Spon- 
sor: Edward Katz, 10 Chestnut Street, Springfield. 


Wayne C. Barnes, Secretary 
146 Chestnut Street, Springfield 


HAMPSHIRE DISTRICT 


Fetsen, Herman, 191 Main Street, Easthampton. 
Anderson College of Medicine, Glasgow, 1937. Spon- 
sor: Lucius B. Pond, 115 Main Street, Easthampton. 

Matuias, Ernst E. M., 310 Elm Street, Northampton. 
University of Koenigsberg, 1912. Sponsor: Edward 
J. Manwell, 16 Center Street, Northampton. 


Joseph R. Hobbs, Secretary 
16 Center Street, Northampton 


MIDDLESEX EAST DISTRICT 


Apams, RayMonp D., 1 Wildwood Terrace, Winchester. 
Duke University School of Medicine, 1936. 
Barone, Witi1aM D., Stetson Hall, 2 Elmwood Avenue, 
Winchester. 
Middlesex University School of Medicine, 1936. Spon- 
sor: George A. Marks, 330 Dartmouth Street, Boston. 


Procunik, James J., 19 Yale Avenue, Wakefield. 
University of Vienna, 1919. Sponsor: Hyman Mor- 
rison, 483 Beacon Street, Boston. 

Runci, Dominic, 928 Main Street, Winchester. 
Middlesex University School of Medicine, 1936, Spon- 
sor: Richard W. Sheehy, 21 Washington Street, Win. 
chester. 


Kenneth L. Maclachlan, Secretary 
1 Bellevue Avenue, Melrose 


MIDDLESEX NORTH DISTRICT 


Broapy, Harotp, 53 Loring Street, Lowell. 
St. Louis University School of Medicine, 1941, 
Bruner, Pierre V., 300 Beacon Street, Lowell. 
Middlesex University School of Medicine, 1935, Spon- 
sor: Leopold F. King, 308 Merrimack Street, Lowell, 
Crocker, Oscar, Park Street, Pepperell. 
Middlesex University School of Medicine, 1933. Spon. 
sor: Clifford L. Derick, 412 Beacon Street, Boston. 
KarBowNniczak, JouNn J., Jr., 465 High Street, Lowell, 
Middlesex University School of Medicine, 1936. Spon- 
sor: Henry S. Glidden, State Infirmary, Tewksbury, 
Leacn, Harriet P., 23 Lowell Road, Chelmsford. 
Yale University School of Medicine, 1935. 
TicHEe, Tuomas J. G., 480 Westford Street, Lowell. 
Harvard Medical School, 1940. 


Raoul L. Drapeau, Secretary 
310 Merrimack Street, Lowell 


MIDDLESEX SOUTH DISTRICT 


BraLow, Sotomon P., 55 Cloverdale Road, Newton Centre. 
Middlesex University School of Medicine, 1935. Spon- 
sor: Hyman Shrier, 246 Pearl Street, Newton. 

BLOOMENTHAL, ABRAHAM P., 5 Banks Street, Waltham. 
Middlesex University School of Medicine, 1934. Spon- 
sor: Edward M. Hodgkins, 45 Bay State Road, Boston. 

Burke, JoHN E., 16 Ware Street, Cambridge. 

Tufts College Medical School, 1938. 


Cuase, Louis S., 41 Hawthorn Street, Cambridge. 
University of Berlin, 1934. Sponsor: Boris E. Green- 
berg, 416 Marlboro Street, Boston. 

Denny-Brown, Derek E., 10 Coolidge Hill Road, Cam- 

bridge. 
University of Otago Faculty of Medicine, Dunedin, 
New Zealand, 1924. Sponsor: Stanley Cobb, Massa- 
chusetts General Hospital, Boston. 

EnRENTHEIL, Otto F., 12 Priscilla Road, Brighton. 
University of Vienna, 1923. Sponsor: Hyman Mor- 
rison, 483 Beacon Street, Boston. 

Evans, Frances E., 1277 Commonwealth Avenue, Boston 

(Allston). 
Tulane University of Louisiana School of Medicine, 
1938. 

Hawes, Lioyp E., 7 Newbury Street, West Somerville. 
Harvard Medical School, 1937. 

Hay, Wituiam E., 135 Washington Street, Brighton. 
University of Nebraska College of Medicine, 1930. 

Hitt, Epwin V., 87 North Hancock Street, Lexington. 
Tufts College Medical School, 1939. 

Jameson, James J., 489 Common Street, Belmont. 
Kansas City University of Physicians and Surgeons, 
1932. Sponsor: Benjamin Spritz, 219 Belmont Street, 
Belmont. 
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xer, WiLLiAM W., 85 Pleasant Street, Framingham. 
Middlesex University School of Medicine, 1935. Spon- 
gr: Thomas R. Mansfield, 270 Commonwealth Av- 
enue, Boston. 

jcoonatp, Martin L., 67 Vernon Street, Waltham. 

" College of Physicians and Surgeons, Boston, 1908. 
Sponsor: John J. Curtin, 478 Main Street, Waltham. 
Messina, SALVATORE J., 49 Pennsylvania Avenue, Somer- 

ville. 
Boston University School of Medicine, 1937. 

Francis J., 607 Washington Street, Newton. 
Boston University School of Medicine, 1928. 

NewranverR, Harotp, 264 Ferry Street, Malden. 

Middlesex University School of Medicine, 1933. Spon- 
sor: Burton C. Grodberg, 640 Main Street, Malden. 

OBrien, Davin F., 59 Boston Street, Somerville. 

Boston University School of Medicine, 1940. 

Rissttr, Ross W., 135 Washington Street, Brighton. 
Indiana University School of Medicine, 1938. 

Rossins, LAvRENCE L., 59 Frost Street, Cambridge. 
University of Vermont College of Medicine, 1937. 

Rowe, Winston J., 27 West Central Street, Natick. 

Tufts College Medical School, 1937. 

SuversteIN, Louis B., 756 Moody Street, Waltham. 
Boston University School of Medicine, 1927. 

Situ, Heten O. P., Middlesex County Sanatorium, Wal- 

tham. 
Boston University School of Medicine, 1925. 

Sreutar, Lawrence I., 58 Cloverdale Road, Newton High- 

lands. 
Tufts College Medical School, 1938. 

Suizeach, WotrcGanc, M. F., McLean Hospital, Waverley. 
University of Bonn, Germany, 1935. Sponsor: Ken- 
neth J. Tillotson, McLean Hospital, Waverley. 

Sweeney, Guy R., 10 Turell Road, Medford. 

Middlesex University School of Medicine, 1936. Spon- 
sor: Earle M. Chapman, 266 Beacon Street, Boston. 

Taoveo, ArtHUR E., 44 Walnut Street, Natick. 

Tufts College Medical School, 1938. 

Tuitocu, Prescorr E., 371 Broadway, Somerville. 
Middlesex University School of Medicine, 1929. Spon- 
sor: Barnett C. Titelbaum, 176 Broadway, Somerville. 

Van HuysenfWittiam T., Boston Post Road, Weston. 
Tufts College Medical School, 1939, 

Was, Davin, McLean Hospital, Waverley. 

Tufts College Medical School, 1935. 


Alexander A. Levi, Secretary 
481 Beacon Street, Boston 


NORFOLK DISTRICT 


Anposca, Joun B., 249 River Street, Mattapan. 
Royal College of Physicians and Surgeons, London, 
1934. Sponsor: John A. Foley, 464 Commonwealth 
Avenue, Boston. 

AsHLEY, mig Children’s Convalescent Home, Wellesley 

ills, 

Vanderbilt University School of Medicine, 1937. 

Austen, Geoxcr, Jr., 21 Hawthorn Road, Brookline. 
Harvard Medical School, 1934. 

Battey, Cuares C., 14 Autumn Street, Boston (Roxbury). 
University of Virginia Department of Medicine, 1937. 
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Rosert E., 266 Brookline Avenue, Boston, 
(Roxbury). 
Harvard Medical School, 1937, 

Dantrts, James T., Jr., 197 Longwood Avenue, Brookline. 
Georgetown University School of Medicine, 1936. 

Fercuson, Aveert B., 1818 Washington Street, Canton. 
Cornell University Medical College, 1917. 

FINKELSTEIN, SAMUEL M., 72 Edson Street, Dorchester. 
Middlesex University School of Medicine, 1931. Spon- 
sor: Bernard A. Godvin, 483 Beacon Street, Boston. 

Forster, Francis M., 50 Pine Plain Road, Wellesley. 
University of Cincinnati College of Medicine, 1936. 

Gou.p, Marvin, 71 Halifax Street, Jamaica Plain. 
Middlesex University School of Medicine, 1934. Spon- 
sor: Joseph Laseron, 37 Monroe Street, Roxbury. 

Katz, Kermit H., 122 Talbot Avenue, Dorchester. 

Boston University School of Medicine, 1939. 

Meyers, Marvin T., 406 Centre Street, Jamaica Plain. 
Kansas City University of Physicians and Surgeons, 
1931. Sponsor: Robert Slater, 587 Beacon Street, 
Boston. 

MIKALONISs, JosePH P., 119 King Street, Dorchester. 

Tufts College Medical School, 1937. 

Miter, Lois C., 456 Parker Street, Roxbury. 

University of Pittsburgh School of Medicine, 1937. 

Mixone, Antonio P., 4354 Washington Street, Roslindale. 
Middlesex University School of Medicine, 1934. Spon- 
sor: Charles J. E. Kickham, 12 Bay State Road, Boston. 

OureENBERGER, Henry W., 132 Stoughton Street, Dor- 

chester. 
Tufts College Medical School, 1939. 

Rattican, Joun P., 15 Dell Avenue, Hyde Park. 

Boston University School of Medicine, 1939. 

SaLtzMan, Cuartes, Medfield State Hospital, Harding. 
Boston University School of Medicine, 1935, 

Santacross, Nicuoras L., Jr., 627 Pleasant Street, Milton. 
Harvard Medical School, 1940. 

SHERMAN, Davin S., 226 Winchester Street, Brookline. 
Boston University School of Medicine, 1937. 

SILVERMAN, SAMUEL, 591 Morton Street, Dorchester. 
Harvard Medical School, 1938. 

Srewart, Cuartotre A., Medfield State Hospital, Harding. 
Yale University School of Medicine, 1938. 

Srone, Natuaniet M., 94 Naples Road, Brookline. 
Tufts College Medical School, 1937. 

Tepescui, Cesare, Box A, Harding. 

University of Bologna, 1928. Sponsor: Arthur J. 
Gavigan, Medfield State Hospital, Harding. 

THANNHAUSER, StEGFRIED J., 93 Ivy Street, Brookline. 
University of Munich, 1910. Sponsor: Joseph H. Pratt, 
30 Bennet Street, Boston. 

Tracey, Martin L., 63 Longwood Avenue, Brookline. 
Jefferson Medical College of Philadelphia, 1936. 


Timothy F, P. Lyons, Secretary 
270 Commonwealth Avenue, Boston 


NORFOLK SOUTH DISTRICT 


Davis, Abert, 191 Sea Street, Quincy. 
Middlesex University School of Medicine, 1936. Spon- 
sor: Benjamin F. Bornstein, 370 Commonwealth Av- 
enue, Boston. 
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Hussey, Mae G. S., 195 Upland Road, Quincy. 
University of Cincinnati College of Medicine, 1937. 

Jetrer, Watter W., 6 Bay View Avenue, Hingham. 
University of Buffalo School of Medicine, 1931. 


Henry H. A. Blyth, Secretary 
24 Russell Park, Quincy 


PLYMOUTH DISTRICT 


Cuase, Joun S., 1004 North Main Street, Brockton. 
Harvard Medical School, 1937. 

Dovuctass, Hector B., 30 Bedford Street, Bridgewater. 
Middlesex University School of Medicine, 1936. Spon- 
sor: Ralph C. McLeod, Goddard Hospital, Brockton. 

Firzceratp, Epwarp F., 430 Washington Street, Whitman. 
Georgetown University School of Medicine, 1939. 

Gotprars, SAMUEL, 19 West Central Avenue, Onset. 
College of Physicians and Surgeons, Boston, 1936. 
Sponsor: Raymond H. Baxter, 6 South Street, Marion. 


Runce, Paut M., 827 Main Street, Brockton. 
Boston University School of Medicine, 1937. 
Vauicentl, Peter R., 393 Union Street, Rockland. 
Middlesex University School of Medicine, 1937. Spon- 
sor: Peirce H. Leavitt, Goddard Hospital, Brockton. 
Ralph C. McLeod, Secretary 
Goddard Hospital, Brockton 


SUFFOLK DISTRICY 


BLancHarD, STANLEY W., 411 Marlboro Street, Boston. 
Tufts College Medical School, 1905. 

BioomrieLp, StanLtey T., 745 Massachusetts Avenue, 

Boston. 
Boston University School of Medicine, 1937. 

Burke, Jacos B., 28 Warren Avenue, Chelsea. 
Tufts College Medical School, 1939. 

DasrowskI, JULIAN, 635 Dorchester Avenue, South Boston. 
College of Physicians and Surgeons, Boston, 1930. 
Sponsor: John J. Federkiewicz, 155 Savin Hill Av- 
enue, Dorchester. 

Dexter, Lewis, 514 Park Drive, Boston. ; 
Harvard Medical School, 1936. 

Fiynn, Stmon A., Boston City Hospital, Boston. 

McGill University Faculty of Medicine, 1938, 


Gateman, Murray, 505 Massachusetts Avenue, Boston. 
Middlesex University School of Medicine, 1934. Spon- 
sor: Max Ritvo, 485 Commonwealth Avenue, Boston. 

Hopkins, Exizasetu A., 25 Park Drive, Boston. 

Tufts College Medical School, 1939, 

Kaptan, Isapore, Soldiers’ Home Hospital, Chelsea. 
Middlesex University School of Medicine, 1936. Spon- 
sor: William H. Blanchard, Soldiers’ Home Hospital, 
Chelsea. 


Karp, Isapore A., 153 Shurtleff Street, Chelsea. 
Middlesex University School of Medicine, 1936. Spon- 
sor: Arthur Berk, 270 Commonwealth Avenue, Boston. 

Georce, 414 Beacon Street, Boston. 

University of Budapest Medical School, 1913. Sponsor 
Philip E. Meltzer, 20 Charlesgate West, Boston. 


Kinney, Tuomas D., 39 East Springfield Street, Boston. 
Duke University School of Medicine, 1936. 
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SALVATORE P., 20 Davis Street, Boston. 
Tufts College Medical School, 1941, 

RosMarINn, Ernest, 366 Commonwealth Avenue, Boston 
University of Vienna, 1906. Sponsor: Joseph Good. 
man, 375 Commonwealth Avenue, Boston, 

Soutrer, Lamar, 13 West Cedar Street, Boston. 

Harvard Medical School, 1935. 

Yovino, Emanuet M., 510 Broadway, South Boston, 

Tufts College Medical School, 1931. 


Hollis L. Albright, Secretary 
412 Beacon Street, Boston 


WORCESTER DISTRICT 

AncyaL, Anpras, Worcester State Hospital, Worcester, 

University of Turino, 1932. Sponsor: Bardwell H. 
Flower, Worcester State Hospital, Worcester, 

Bercin, Josepu D., 5 Quincy Street, Worcester, 

Boston University School of Medicine, 1940, 

Buono, Cuartes L., 98 Beverly Road, Worcester. 
Middlesex University School of Medicine, 1934. Spon- 
sor: Joseph P. Mulhern, 390 Main Street, Worcester, 

Cartier, Rotanp R., Rutland State Sanatorium, Rutland, 
University of Montreal Faculty of Medicine, 1933, 

Durree, Marion B., Worcester State Hospital, Worcester, 
University of Colorado School of Medicine, 1934, 

Farrsanks, Epwarp J., 22 Nelson Street, Webster. 
Harvard Medical School, 1937. 

GatuszkKa, Bronistaus A., South Street, Barre. 

Tufts College Medical School, 1939. 

Jacos, Louise H., State Hospital, Westboro. 

University of Colorado School of Medicine, 1938. 

Ketty, Francis J., Hahnemann Hospital, Worcester. 
Hahnemann Medical College and Hospital of Phila- 

delphia, 1941. 

KretzMer, Eucene, 29 Maplewood Road, Worcester. 
University of Munich, 1908. Sponsor: George D. 
Kaneb, 28 Pleasant Street, Worcester. 

LANKENNER, Peter A., 522 Grafton Street, Worcester. 
Middlesex University School of Medicine, 1932. Spon- 
sor: Joseph P. Mulhern, 390 Main Street, Worcester. 

Minsky, JosepH W., 40 Central Street, West Boylston. 
Mid-West Medical College, 1934. Sponsor: Paul P. 
Montag, 200 Highland Street, Worcester. 

Muttowney, James P., 71 Jaques Avenue, Worcester. 
Loyola University School of Medicine, 1938. 

Sacus, Barney E., 989 Main Street, Leicester. 

College of Physicians and Surgeons, Boston, 1934. 
Sponsor: Bennet I. Fielding, 60 Franklin Street, 
Worcester. 

SEIDENBERG, Dantex, 12 Pleasant Street, Spencer. 

Kansas City University of Physicians and Surgeons, 
1929. Sponsor: James C. Austin, 176 Main Street, 
Spencer. 

Trev, Roy W., 24 Congress Street, Milford. 

Middlesex University School of Medicine, 1935. Spon- 
sor: Joseph Ashkins, 36 Pine Street, Milford. 

George C. Tully, Secretary 

34 Elm Street, Worcester 


WORCESTER NORTH 


Marnane, Josepu P., 31 Nutting Street, Gardner. 
Tufts College Medical School, 1938. 
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B® suo, — W., Gardner State Hospital, East deprivation. It is hoped that enough volunteers who are 
: Gardner. not “ ial” i i 
: Tufts College Medical School, 1939, su es tea doctors will be found to yield an adequate 
on, | , : pply of medical officers for the needs of the armed forces 
od. Equa, Joun A., 101 Prichard Street, Fitchburg. He described the methods to be pursued for gradin 
’ College of Physicians and Surgeons, Boston, 1936. “essential” doctors and for the deferment rg 
4 Sponsor: Alverne P. Lowell, 52 Hartwell Street, service of commissioned officers who at present are doin 
Fitchburg. work essential to civilian needs. The success of the jn 
: Edward A. Adams, Secretary _ will hinge on the readiness of all physicians to supply data 
40 Oliver Street, Fitchburg by filling out in detail the form that will soon “+4 sent 
, are and on their unselfishness in being ready to under- 
on qooRESS ON MEDICAL EDUCATION 
\ND LICENSURE at Mew Yack Chey, sig, 
nificantly to the afternoon’s discussion. He traced the 
The thirty-eighth Annual Congress on Medical Educa- development of the “accelerated plan” and pointed out 
fa and Licensure held recently in Chicago proved so that it had come into being largely because the Selective 
H. interesting that, as delegate from the Massachusetts Medi- Service | System realized the urgent need of physicians 
“| Society, I am presenting certain impressions of the for military and civilian use and failed to see the necessity 
neeing while the various happenings are still fresh in in times like these of the long vacation for medical students 
caged hitherto in vogue. On the other hand, he reiterated that 
On Saturday afternoon, February 14, I attended a long although the emergency must be met, standards of medical 
necting of the Association of American Medical Colleges. education must not be lowered. 
wl Here, for more than five hours, the matter of the accel- As a concluding item on the program, Dr. Fred Zappfe 
| «ated program of medical education was discussed. The of Chicago, called attention to the present shortage of 
1. upshot of the discussion led to several resolutions, which ™!<croscopes for the use of medical students. He suggested 
were passed by that body. Among the most significant that a survey of the supply of microscopes be made by 
were the following: “microscope-loan pools” be estab- 
7° ished in different sc ools through their alumni associa- 
Bm pled Fenech the accelerated pro- tions. Alumni owning microscopes and not using them 
Minimum standards for an approved course to include b 
four terms of not less than thirty-two weeks each, and able, By 
no student to graduate sooner than thirty-six months 
peg: teasir : properly conditioned, could be made available to students 
after his registration as a first-year medical student. at relatively little expense. He also pointed out that a 
sr eligibility to an approved school not shortage of blood-counting equipment and blood-pressure 
| i The council of the association was ordered to nego- 
tiate with the proper governmental agency for the Sunday, 1s mended the mecting of the 
 csublishment of a student-loan or scholarship fund, Council on Medical Education and Hospitals of the 
| not to exceed $3,500,000 a year, loans or scholarships Penge Medics! Acsciation. bie council supported 
| tion of their deans to students needing financial assist- the accelerated p — of medical education, emphasizing, 
ace to carry out the accelerated program. too, that the decision of a medical school to initiate such 
The association did not approve at the present time whery and ss ould be reached 
Wl of asking federal grants to help in the financing of only after a comprehensive survey of its own ability to 
xducetion; sacle wee speed up its program of education without deterioration 
>. clearly in order to help needy students rather than of the quality of its medical instruction. . 
the financial state of any medical school. On Sunday evening, I attended a joint meeting of the 
Internships were not to be regarded as acceptable Council on Medical Education and Hospitals and the 
when they were of less than twelve months’ duration. Advisory Board of Medical Specialties. This provoked 
No school was to feel any sense of compulsion to interesting points of view. It seemed fair to presume that 
attempt an accelerated program. Unless such a pro- specialists would be of use to the armed forces and would 
2 gram could be carried out effectively by any school continue to be of use to the civilian population. There- 
t, without lowering the quality of the medical educa- fore, new specialists should be developed to meet these 
tion offered, it should not be initiated. needs, and the idea of continuing training for properly 
Bef equipped young physicians should not be abandoned. 
‘ j : ore these resolutions were passed, Dr. Walter Bierring, Various suggestions concerning how this might be best 
: pe reported that sixty-three schools had already made accomplished were debated. 
Pans to proceed on the accelerated program. He gave The Annual Congress on Medical Education and Licen- 
— analysis of individual state-board rulings, which sure was held during the following Monday and Tuesday, 
ve the difficulties that certain states will have in February 16 and 17. All the papers that I heard were 
ying their medical registration laws to be compatible _ interesting, although I was especially impressed with the 
“ an accelerated program of medical education. one on Monday morning by Professor William B. Munro, 
y R - Sam F, Seeley, of Washington, D. C., outlined of Pasadena, California. His title was, “The War, the 
" € plans of the Procurement and Assignment Service. Colleges and Federal Aid.” His viewpoint seemed to be 


that we had already developed in the United States, 
through our plan of wide collegiate education, a good 
many college graduates who by no means were well edu- 
cated. If governmental funds were to be made readily 
available to colleges, he feared that emphasis thereby 
might be laid on the quantity of students accepted , rather 


: be oh account of this has been printed in the Feb- 
re issue of the Journal of the American Medical Asso- 
rely Aer that I shall not attempt to describe it here. 
a A eeley, however, emphasized that the Procurement 

Ssignment Service will do all in its power to protect 


hospitals, medical schools and communities from medical 
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than on the quality of the education that they received, 
and this to him seemed unwise. He stated that scholar- 
ships with which to assist needy students, should federal 
aid become available for this purpose, were better than 
loan funds because they could more easily be awarded 
on the basis of scholastic aptitude and need rather than 
on need alone. He concluded by saying that, in his 
opinion, endowed universities should do all in their power 
to maintain their independence. Evidently, he feared that 
too much in the way of governmental subsidy of education 
might lead to restriction rather than to liberality in thought 
and study. 

Monday afternoon was devoted to a discussion of war 
problems. Colonel George F. Lull spoke for the Army, 
Surgeon General Ross T. McIntire for the Navy, Surgeon 
General Parran for the Public Health Service, Colonel 
Leonard G. Rowntree for the Selective Service System, 
and Dr. Irvin Abell for the Committee on Medical Pre- 
paredness of the American Medical Association. 

The need for doctors was emphasized again. The type 
of training that would develop most desirable officers for 
the Army and Navy was described. What the Selective 
Service System has already accomplished was brought out 
very graphically. And, finally, that all doctors will be 
useful to the country in some manner was made very 
plain. 

Dr. Harold S. Diehl, of Minneapolis, concluded the 
session with an interesting paper on “The Role of Medi- 
cal Schools in the War.” It seemed clear to him that, of 
necessity, medical students must play an increasingly sig- 
nificant part in the country’s history. Already certain 
features of military medicine have become of great im- 
portance to the country’s needs, and he suggested that 
medical educators might well begin to point their teaching 
in the direction of giving medical students a_ better 
knowledge than heretofore of these new matters. He 
suggested, for example, that “first aid” should be taught 
to first-year medical students. The emergency care of 
wounds and minor sepsis deserves more systematic atten- 
tion than this topic often receives in the normal peace- 
time curriculum. Psychiatry is rapidly becoming of 
noteworthy significance. Public health, tropical medicine, 
dermatology and venereal prophylaxis are general subjects 
that Army officers report as being inadequately covered 
in the undergraduate courses, as evidenced by lack of 
knowledge in these matters on the part of newly inducted 
officers. Finally, aviation medicine should be taught more 
emphatically, especially from the viewpoint of its physio- 
logic aspects. Aviation medicine offers an important 
field of endeavor to competent young men with sufficient 
basic knowledge and training to enter it successfully. 

On Monday evening, I attended the dinner of the Fed- 
eration of State Medical Boards. This ended in a pro- 
longed discussion of the accelerated program, entered into 
by state health officers from all over the country. The 
conflict of certain medical registration acts toward such 
a plan was again described. Finally, the federation ex- 
pressed itself as being in sympathy with the move to- 
ward an accelerated program of medical education, re- 
garding this, however, as a war emergency measure rather 
than as a permanent change in policy. It was stated 
that, when necessary, state laws on medical registration 
should be so modified as to make acceleration permissible 
during the period of emergency. 

The program on Tuesday dealt less with matters per- 
taining to war medicine, 

The Congress on the whole was the most significant 
one that I have attended. I came home feeling that the 
medical profession is playing a major part in national de- 
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fense, and is solving the many problems with which the 
country is now faced in a manner both : 
intelligent. creditable and 


REGINALD 


“THE INNER WORLD OF THE CHILD”* 


The child’s inner world is full of color and feeling, It 
is simpler than the world we know and sonsetiones ie 
pier. The child has little information, but a great del 
of curiosity. This curiosity is usually an expression of 
his need for learning. Sometimes, it can be an expre 
sion of the child’s anxiety or his fears. ad 


The child imitates and acquires. He learns by doing 
and imagining. He wants to love and be loved, He is 
only vaguely aware of what adults see in the world 
around them. He knows the difference between pain and 
pleasure, having and not having, coming and going away; 
death, to him, means little more than going away. 

The child has many needs of which he may not be 
aware, and often he finds it hard to make his wishes 
clear. Thus, he must depend on the adults around him to 
understand and take care of his needs in a healthy way, 

Next to himself, in the inner world of the child, the 
mother and father—or their substitutes —are most im. 
portant. They are king and queen of the child’s court, 
the mountains on both sides of his valley. In the sim. 
plicity of his inner world, the parents loom like giants or 
heroes toward whom he has affectionate and anxious 
feelings. Parents often forget this; some never know it 

Between the external situation of his life and his in- 
ternal emotions, the child has to strike some sort of bal- 
ance or make some sort of adjustment. But there is 
always a gap between what he wishes and what he gets 
from reality, and that gap, or deficit, is what fantasy ful- 
fills. Whether it is made up in play, by story-telling, in 
little private dramas or in daydreaming, his fantasy life 
is always significant. It shows the direction in which the 
wishes go, as well as the failure of environment to pro- 
vide what the child wants. The fantasies of a child are 
naturally fantastic. When they become real, they may be 
the accomplishments of the world. Fantasies and only 
fantasies explain the pyramids of Egypt, or an empire. 
Sometimes, the child’s dream is more important to him 
than reality, or anything else in the world, and far more 
beautiful. It is natural for him to have daydreams. Don't 
laugh at him, or you may kill the goose that lays the 
golden egg. At some time or other in childhood, every 
girl is Cinderella or Snow White, and every boy is George 
Washington or the Dutch lad who held his finger in the 
hole in the dike. 

The child does not understand the outer world as we 
understand it, but he understands it by what is called 
intuition, especially how it feels toward him; for example, 
it is said that children and dogs sense instantly how 
strangers feel toward them. Usually, children know with- 
out being told how those around them feel. Children 
are not so unaware of things as they may appear to be; 
as Wordsworth said, they are “not in entire forgetful- 
ness, and not in utter nakedness.” . 

If there is hostility or financial tension in a home, chil- 
dren sooner or later are aware of it. If there is pain oF 
suffering or insecurity around them, they know about tt 
If there is conflict between parents, children sense it; they 
do not need to be told. They soon learn to adjust them- 
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*A “Green Lights to Health’? broadcast given through Statio 
by Dr. Merrill Moore on Saturday, December 20, and sponsored b 
Public Education Committee of the Massachusetts Medical Society am 
Massachusetts Department of Public Health. 


Vol. 


celves 
for th 
choul 
ever | 
the cl 
and | 
‘its | 
to fe 
and ( 
sonali 
If 
the ¢ 
who | 
poor 
This | 
direct 
Dr. 
in his 
heves 
to do 
emoti 
The 
portal 
he is | 
and § 
of inb 
Chi 
ak el 
the 
questi 
the p 
questi 
This 
questi 
child’ 
phases 


= 
4 
iv Ver 
own 
Adult 
| velop 
teasin 
a chil 
” 
girl! 
the a 
or en 
Vanity 
Iti 
to be 
ures, 
Small 
nursel 
how 
Well. 
well 
teache 
betwe 
adjust 
own | 
Ne 
the t 
and a 
After 
with 
many 
in th 
defea 


and 


vol. 226 No. 10 


gives to it or take advantage of it. On this account and 
fr the good of the child, if for no other reason, parents 
gould present a united front to their children, and, when- 
ever possible, should keep in fair agreement. Otherwise, 
je child quickly learns to play one off against the other, 
and from the point of view of discipline such a child 
ss down between two chairs.” That is how he learns 
w feel conflict in himself, and how to be undisciplined 
sn( disorganized, for a child takes on a part of the per- 
of each parent. 

if a parent is disturbed or hurt, this can be reflected in 
ihe child’s conduct, play or schoolwork. One _ teacher 
sho has what I call “emotional intelligence” said to me 
recently, “When a child we know to be bright begins to do 

+ work, we always look to see wha: is wrong at home.” 
This point has been emphasized by Dr. Douglas A. Thom, 
director of the Habit Clinic for Child Guidance in Boston. 
Dr, Arlie V. Bock, who has made similar observations 
in his study of normal college students at Harvard, be- 
jeves that when students who have good minds fail 
do good work, it is usually the reflection of some inner 
enotional problem or a disturbance at home. 

The child is aware of his own body, which is very im- 
portant to him. He begins early to understand what 
je is told about it. He remembers part of what he is told, 
and sometimes he can use that information with a kind 
of inborn intelligence. 

Children recognize and appreciate the truth. They may 
xk either direct or indirect questions. It is essential for 
the parent to be aware of the possibilities of indirect 
questions, and to try to satisfy the child’s curiosity, but 
the parent should not be overconscientious and answer 
questions that have not yet arisen in the child’s mind. 
This confuses and overstimulates the child. A _ single 
question may need to be answered many times, since the 
child's growing understanding gradually takes in different 
phases of the answer. 

Very close to the heart of a child is his awareness of his 
own sex. This should be treated with conscious respect. 
Adults can do a great deal to disturb the emotional de- 
velopment of some children, through misinformation or 
tasing. I know one person whose usual approach to 
achild (if it is a boy) is to say, “Oh! what a pretty little 
gl!” This always gets a rise out of the child, which 
the adult enjoys. But sometimes the child is mortified 
or enraged, and this may be only fuel to the flames of 
vanity in a person who likes to show off or be cruel. 
tis normal for children to exhibit and, in childish ways, 
tobe unkind, But as they grow up and learn other pleas- 
ures, normal people tend to give up childish behavior. 
Small boys are naturally rough and aggressive, but modern 
tursery-schools are doing a great deal to show parents 
how to deal with these impulses in a constructive way. 
Wellrun nursery schools have much to offer parents as 
Well as children, and a tactful, intelligent kindergarten 
teacher can do much to help the child bridge the gap 
between home and primary school, and thus make happy 
adjustments to the demands of a group of children of his 
own size and age and general capacity. 

Next to kindness, the child’s greatest need is to be told 
the ttuth—to be given information he can use —again 
and again. This is how the child gains intellectual security. 
After the truth, the child needs fairness in all dealings 
with him. Fair treatment means more to the child than 
many people realize: Some of the most violent deeds 
m the world have been done as the result of a hurt or 
efeated sense of fair play. Children understand that. 
A woman told me once that Lincoln's Gettysburg address 


MISCELLANY 


409 


always brought tears to her eyes when she heard it. I asked 
her why. She said, “Because it makes me feel he was so 
kind, and so fair!” 

To boil it down to a few words, then, What does a child 
need to make his inner world well organized, his efforts 
well directed, his expenditure of energy balanced and his 
whole personality free from conflict and unnecessary suf- 
fering? What can he acquire from the world around him, 
including his parents? Ideally, a good constitution and 
healthful living conditions, an opportunity to play and 
to learn to work. Practically, the child needs what the 
adult needs, only more of it. There is no limit to the 
amount of affection a child ¢an take, short of spoiling him. 
He needs to be praised, guided and reassured. Parents 
should try ‘o instill self-reliance and not teach children 
to fear, as some silly people do. A child needs science, 
in its elements, and art. Show a child a mincral, a sea 
shell, a fossil, an insect or an animal. Notice the pleasure 
it gives him. Or show him a picture, a statue, a poem 
or a place, and tell him the story of it. He will enjoy that 
and learn from it. A child’s attention is easy to gain 
but not so easy to hold, for his span of attention is short. 
However, all the time you are speaking to a child his brain 
is recording what you say, and his spirit is being fed 
by it. 

All the time you are with a child you are giving him 
facts, experiences, good or bad suggestion, and beautiful 
or ugly images. It is out of this material that he builds 
the inner world of his mind. In this inner world, his self 
(or ego) lives. It is a self that the world may later come 
to know happily or unhappily. It is this self that has to 
deal with his emotions and his conscience and with the 
outside world. For a child to grow and function best and 
cope with what he has to meet to grow up and go 
through life, he needs health, protection, security, affec- 
tion, guidance and discipline, a chance to develop inde- 
pendence and real opportunities to be happy and useful. 


DEATH 


GOODWIN — Harotp C. Goopwin, M.D., of Spring- 
field, died March 1. He was in his sixty-fourth year. 

Born in Peabody, Dr. Goodwin received his degree from 
Dartmouth Medical School in 1900. He was division ex- 
aminer of prisoners for the Commonwealth of Massachu- 
setts, and was a member of the staffs of the Mercy and 
the Wesson Memorial hospitals and of the Mary Lane 
Hospital in Ware. He was a fellow of the Massachusetts 
Medical Society and the American Medical Association. 

He is survived by his widow and two sons. 
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RESULTS OF THORACOPLASTY 


The number of persons whose pulmonary tuberculosis 
has been arrested through the aid of thoracoplasty is 
steadily increasing. They will require medical surveillance 
for the rest of their lives. They are not immune to other 
diseases. Since any doctor may be called on for advice, 
it is desirable that all members of the profession be fa- 
miliar with the changes in the thorax that are brought 
about by thoracoplasty. An abstract of a recent discussion 
(Overholt, R. N. Permanent collapse therapy in pulmo- 
nary tuberculosis. J. 4. M. A. 117:1681-1687, 1941) fol- 
lows: 

In advanced tuberculous disease, tissue destruction and 
cavity formation have taken place, the elasticity of adja- 
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cent segments of the lungs is frequently decreased, and 
the volume of the healthy lung is so reduced that it is in- 
capable of filling the unyielding thoracic space. How 
can healing take place under such conditions? 

Pulmonary cavities must be closed and must remain 
closed. Fibrous tissue must not tear under the strain of 
ordinary thoracic movement, to ensure against reactiva- 
tion or hemorrhage. The scar must be solid, but at the 
same time its contraction should not pull thoracic viscera 
out of position to the extent that cardiorespiratory function 
is impaired. Certain patients are fortunate enough to 
make these adjustments spontaneously, arrest the process, 
and enjoy moderate activity without reactivation. For a 
second group, the problem has been solved by an ade- 
quate pneumothorax (or other temporary measure), which 
is maintained indefinitely with safety. There is a third 
group to which thoracoplasty is not applicable; patients 
who have disease so extensive and so distributed as to 
make it technically impossible to bring it wholly under 
control by any single method or combination of meth- 
ods must be excluded from this discussion. 

A significant proportion of tuberculous patients do not 
fall into the foregoing categories. The health of pa- 
tients in this fourth group can be restored with surgical 
help. They are those patients who suffer from advanced 
disease with irreparable pulmonary damage. 


A discrepancy exists between the volume of healthy 
lung and the volume of the thorax. Temporary measures 
have failed or present no reasonable chance of being ef- 
fective. They have an equivalent of two healthy pulmo- 
nary lobes, the two on one side or one on each side. 
Preferably, the disease is stable. The thoracic cage can 
be refashioned and the diseased lung released from its 
anchorages. The permanently altered position of the chest 
wall provides a permanent collapse. 

Modern thoracoplasty accomplishes the following: 
fibrous tissue is released, permitting cavity closure; pul- 
monary tissue, which has been partially damaged but 
not totally destroyed and whose elasticity has been im- 
paired by fibrosis, is relaxed; limitation of motion is im- 
posed on the diseased lung; the collapse of the lung can 
be made highly selective, with conservation of healthy 
portions of the lungs; and disturbances due to distortion 
of the thoracic viscera, such as upward displacement of 
the lower lobe and lateral displacement of the heart and 
great vessels, are corrected. 

All these readjustments are common accomplishments 
of a free pleura pneumothorax and thoracoplasty. In ad- 
dition to these considerations, there are added benefits 
that are unique for thoracoplasty: thoracoplasty adjusts the 
thoracic volume so that it comes to equal the volume 
of the healthy lung—in other words, the functionless 
portion of the lung is placed under permanent control; the 
risk of tuberculous or mixed empyema developing in an 
artificially maintained air space is eliminated; and the 
risk of spontaneous pneumothorax on the side of treatment 
is greatly lessened. 

The ultimate fate of patients treated by thoracoplasty 
cannot be determined until more time has elapsed. How- 
ever, a preliminary study made of patients treated suc- 
cessfully by thoracoplasty and discharged with the con- 
sent of their medical advisers is most encouraging. Of 
107 patients discharged five or more years, 101 ave living, 
3 died of tuberculosis and 3 died of other causes. Of 
315 patients discharged under five years, 308 are living, 
1 died of tuberculosis, and 6 died of other causes. 

Although exactly comparable end results are impossible 
to find, it is fair to assume that the severity and extent 
of the process from which the groups under discussion 
suffered were more threatening than those of the aver- 
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age patient undergoing sanatorium treatment. Yet they 


seem to fare better, for a study of 6906 patien 
alive from various sanatoriums in this cou 
that only 60 per cent of those discharged 
were living after a period of five years, 


ts discharged 7 
ntry revealed | 
with consent 


In support of the belief that permanent collapse in. 


creases the chances for lasting results, the author 


quotes 


Roberts from the Brompton Hospital Reports (1936) as § 


follows: “It is shown that the chance of sury 
years in B 3 cases [not defined in the article] treated 
without collapse was 23.7%; with pneumothorax, 55.3%. 
and with thoracoplasty, 66.6%. Thus, the expectation of 
living five years is approximately three times as great in 


iving five 


cases submitted to thoracoplasty as in the average B 3 7 


case.” 


A questionnaire sent to patients treated by thor 
and discharged with consent brought 293 ale = 
great majority considered themselves well and were glad | 
they had had a thoracoplasty; 83 per cent were able to | 
work; and 70 per cent declared they had no limitation | 


of arm or shoulder motion. 


Many letters that accom. 


panied the questionnaire replies stated that the scar and © 
changes in contour of the chest constituted a small price © 


to pay for restoration of health, and many stated that their 


only regret was that the operation had not been per- 
formed sooner. 

Several refinements of thoracoplasty have been made 
since de Cerenville performed the first thoracoplasty in 


1885. These include lung palpation at operation, specific 


mobilization and the liberation of anchoring structures 
over areas of disease, preservation of periosteal elements 


and subtotal scapulectomy to minimize deformity in 7 


partial thoracoplasty.— Reprinted from Tuberculosis Ab- 
stracts, February, 1942. 


CORRESPONDENCE 


STUDY AND TREATMENT OF 
CONTAMINATED WOUNDS AND BURNS 


To the Editor: The Surgical Service of the Massachu- 
setts General Hospital has entered into a contract with 
the Office of Scientific Research and Development of the 
United States Government for the study of contaminated 
accidental wounds and burns and their treatment. The 


value of the study will be increased if a large number | 
of compound fractures, severe lacerations and extensive © 


burns can be obtained. Toward this end the hospital 7 


wishes to notify physicians that facilities will be made 
available for the transportation and admission of suitable 
cases on the recommendation of the attendant physician. 


Ambulance service and admission may be secured through | 


the Admitting Office of the Hospital (CAPitol 4300). 


N. W. Faxon, M.D., Director 


Massachusetts General Hospital 
Boston 


BOOK REVIEW 


A Manual of Bandaging, Splinting and Strapping. By 
Augustus Thorndike, Jr., M.D. Philadelphia: Lea and 
Febiger, 1941. 144 pages, with 117 engravings. $1.50. 


This is a very handy reference work for those who wish 
to apply a neat dressing or bandage of any kind. Most 
of the book is devoted to well-drawn illustrations, which 
require very little explaining. It should prove popular at 
this time to the hundreds of people who have suddenly 
developed an active interest in first aid. 


(Notices on page x) 
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